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PREFACE. 



Venable's Practical Arithmetic is the more advanced 
of a two-book series of arithmetics. 

The constant aim of the author has been not only to pro- 
vide the pupil with a work thoroughly graded, so that each 
step shall be the sufficient training for the step that follows ; 
but, also, to present the work in such variety of form, as at 
once to maintain his interest and to render his judgment 
independent. The theoretical and the technical have been 
subordinated to the practical. 

The series is not surpassed in the number of its concrete 
problems. The oral problems in each subject precede the 
written, and include work in the applications of percentage 
and interest. Miscellaneous problems are distributed through- 
out the book, at the end of the different subjects, and in- 
volve all the preceding subjects. 

The concrete problems are supplemented by groups of ab- 
stract examples under suggestive headings, the numbers in 
these problems to be replaced by those in the groups of 
abstract examples, each concrete problem serving as a model 
for others thus suggested to the teacher. In the multiplicity 
of problems given and suggested, the author believes that 
good service has been rendered the teacher, in time saved in 
the class-room. 



PBBFACE. ^^^^H 

Methods that are new and progressive have been adopted in 
. the Elementary and in the Practical, bo far as they have been 
generally accepted by teachers. In the more advanced part 
of the Practical Arithmetic several ways of treating a sub- 
ject are sometimes presented, eo that teachers may compare 
different methods as a useful exercise in training pupils to 
think for themselves, 

The author has endeavored to associate, in the mind of the 
pupil, the rules and forms in the more advanced subjects 
with those in the less advanced, reducing the reasoning in 
each subject, as nearly as poseible, to first principles. Per- 
centage, Interest, and their applications are thus treated 
under four genera! problems which have been developed 
inductively in the study of Common and Decimal Fractions. 

The two books of the series, for unity of method, have the 
definitions and drill exercises of the one corresponding with 
those of the other. Each, however, is provided with business 
forms, etc., and is complete in itself. 

In presenting this new revised series of arithmetics to the 
attention of the public, the author begs leave to acknowl- 
edge his great obligations to his accomplished collaborator, 
Mr. S. T. Stewart of Brooklyn, New York, for valuable ser- 
rendered in the work of its preparation, and also to 
other skilled and able teachers for helpful suggestions. 

C, S 
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Practical Arithmetic. 



1. A DDit ia a single thing, or one. 

One man, mie dollar, one regiment, one, are units. 

3, A Dumber ia a unit, or a collection of units. 

Tliree nitii, jf lie doUnrs, nine rogimeots, are niimtiers, 

3, Ad Hb§lrBct number is a number thu name of wboe 
anit is not given. 

Sevan, fifteen, forty-five, one hundred six, are abstract nurabecB. 

4. A concrete number is a number the name of whoa 
tiilit is given. 

Six horses, nine povads, t«n dollars, are concMte numbers. 

6. A Dimple number is a number which expresses one o^ 
more units of the same name or denomination y aa, 5 i 
3 dollars ; 7. 

6. A compouud {or denominate) number is a numbc 
containing units of two or more different names or ilenom 
latione, but the same in kind ; as, nine pounds tv 
ounces : and five bushels three pecks two quarts, 

T. Aritbiiietic teaches tbe use of numbers. 

NOTATION AND NUMERATION. 

8. Natation is the writing of uumbers with flgiires, mI 
*ith letters. 

K Mumeratlon is tbe reading of numbers expressed by 
figures, or by letters. 

10, Figures are not numbers, but charactaie, ot TnaJ&a 
that represent numbers. 



SIMPLE NUMBERS. 
ARABIC NOTATION, 

11. Arnbic KutHllon repreeeots nunibtirg by ten iigures : 

12. Tlie first nine figures are called digits, or significant 
figures. They represent, in their order, the first nine 
numbers. 

13. The last figure is called naught, zero, or cipher. It is 
uaed with the significant figures to give them their proper 
pluce and value. 

14. A figure standing alone is said to occupy the first 
place, and it then represents the corresponding uumber of 
ones, or units of the first order. 

IB. A figure standing with another figure at its right is 
said to occupy the second place, and it then represents the 
corresponding number of lena, or units of the second order, 

16. A figure standing with two figures at its right is said 
to occupy the third place, and it then represents the corre- 
sponding nuiuher of hundreds, or units of the third order. 

IT. Numbers containing units of the first, second, or third 
place or order are read as follows : 
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1, 


one unit o 


r 07W. 
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3 0, three " 
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4 0, four " ^ 
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5 0, five " 


'fifty. 


S 0, five "M 
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' six. 
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' sixty. 
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^^^H AND I4UMERAT10N. ^^^^^| 
IS. A number may contain units of two or more ordeiK^^^ 

Two Orderi. ^^H 
Ten loTwentr- T<*«nly toOnc MuBdnd. ^^^H 

H-litDrdui. U lit Orlan. U lit. <Mvi. U.lit.(MlH. ^^H 

1 1, el'i>eti. 1 6, sixteen i 3, toKtit^-one. 1 A, aei«n(y-«M;. .^^H 

J 3, fhirhTii. I n, etghtetii 9 S, twrnly-thrne. « 8, aixh/-right. ^^M 

1 4, fourlerii. 1 «, MiHerfpH J 4, Ihirly-fuiir. 5 9, fiftg-nine. ^^H 

1 5, ///Veen. a 0, tifiils i 3, forly-fitt. S 4, eighly-four. ^^M 

Three Orders. ^^^H 

104, ome hundred four ; aeo, Jive hundred sixty; rsfli*^^ 
levsn hundred tighty-nine. ^^H 
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600? 

3. 
tens 

4. 
In 4 


100 

Three Pin 

1. In 111 what does the 1 
stand for ? The 1 in the se 
or left-hand place ? 

What does C3 stand for ? 
900? 

In 318 how many hundred 

P How many units ? 

How many hundreds, tens, a 

6 ? la 418 ? In 801 ? In 
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fllMPLE -VI-'MBEiW. 



M. KMd ««4 Mplalm the meulng of the MIswImt : 

/, II ; 14; 13; Vi.U 107 ; 207 ; 6(W. 17. »»8 ; 497; 305. 
f. 17 ; Wj «« ; 38. 5. 3fi2 ; 369 ; 475. «. 642 ; 85 : 900. 
3. ai ; OB; 94; 09.U. 520; 811; 120. lo. 729; 902; 999. 

01, Wrlto with fl^nrMi tbe rollowln; Bnmtwn): 

1. ViiurU.uii. 4. Suvtiiteeii. 7. Ninety. 

». Furly. -I. Stveuty. 8. Nineteen. 

3, Forty-four. 'J. Seventy-seven. 9. Fifty. 



14. Five hundred fifty. 

15. Five hundred five. 
I(i. Six hundred sixteeiul 
17. Eighty hundred two.! 



10, On« hundred eleven, 

11. One hundroil ten. 
1^. (Jnii hundred one. 
18. Kour hiiridri^d forly. 
18. Tliree liundrod thirty-three ; three hundred three. 
10. Hovoii hundred sevonteun ; seven hundred seventy. 
:^0. Hight huiiilrod eighty ; eight hundred eighteen. 
^I. Niiui hundred T)ine ; nine hundred ninety-nine. 

iia. Hoiiil llio rull<iwliiH:> Mhotvliig that the value uf a Slgan 
iaMlf ten tliiien uh gn^at hy luuviii^ it oito ylave to the letl. 

Stiilnli. T«Lt. UDlti. b. t. 



Thua: 1 i« t unh; 10 Is 1 U-ti <>r 10 units; 100 i» 1 hundred, 10 tens, cm 
100 miits; 111 in 1 luiiiilii<U. 1 teti, and 1 unil. or one hundred eleven. 

tt^l. 'Thi- tlii'w jiUicrs, luMiiireds, tens, ami units, constitnte 
11 p<>rloil. 

IM. The hn'gtwt lUimher expressed hy one figure is 9, by 

two Rgurw, 1>9 ; and, by three tigiiros. or thefirst period. 999. 

\ M^ To write U'U hutidriHl, writo lO vrith two eiphors (I 

oij'hers) tH Iho right, thus, IWKj; it is rt-ad ten 



NOTATION AND NUMERATION. 



ao. The fourth place expresses thousands; it is the place 
of the lowest, or units* order, in the second period, or period 
of thousands. 

27. 1. Beginning at the right, the first three places, units, 
tens, and hundreds, f orm^ the first period or the period of 
units. 

2. The three places of the second group, towards the left, 
are also named units, tens, and hundreds, and they form the 
second period or the period of thousands, 

3. The three places of the third group are also named 
units, tens, and hundreds, and they form the third period 
or ihQ period of millions. 

4. Each group of three places, units, tens, and hundreds, 
towards the left, is a separate period, the names of other 
periods, in their order being : billions, trillions, quadrillions, 
quintillions, sextillions, septillions, octillions, nonillions, de- 
cillions, etc. ; as in the following : 

Table. 
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The first of the above numbers is read : four hundred five billion, six 
hundred twenty-one million, five hundred sevewt^ \,\vcsv3l's»xA, €\s. 
hundred tbirty-two. 



SIMPLE XLiJIBERS. 

S8. Rule Tor NuinerBlion : 1. Begiuoing at tbe right, 

separate tlif figures into jwriods of three places each. 

'i. Beginning at the left, read each period, as if it formed 
a nnmber by itself, giWng the name of the period. 

3. Periods and orders represented by ciphers only, are not 
read ; and the name of units' period is not read. 

4. The final s is omitted in reading tlie names nf periods, 
and the word and should not be used in reading any whole 
number. 



. Read, and shnvi the iii 

UIUmi. Tkouudi. nilU. 



. 3 .3 . a 3 . 



e of the following nnmbers: 
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30. Rule for Notullon : 1. Beginning at the left, write 
each period, as if it formed a number by itself. 

2, Periods and orders not represented by significant figures 
are indicated by ciphers. 

A comma nmy Be|iwate feuccepsive periods ; ami a period iimy be plH<*d 
at the end of each number. 

SI. Write the foUuwing nnmbers: 

1. Five hundred fifty thousand, five hundred fifty. 

2. Six hundred six thousand, six hundred six. 

3. One liundred ten million, one hundred ten. 

4. Four liundred billion, seven hundred million, sixty-five. 
.'). One hundred twenty-seven million, one hundred 

tweiity-»even thouwand. 
{1. Hevon million, seventy thousand, seven hundred 



■lilUuii, ML'Vtm lUoueaTvi, awxwA.'j-s 




NOTATION AND NUMERATION. 



8. Sixteen billion, one hundred six thousand. 

9. Eighty million, eight hundred thousand, eight. 

10. Ninety-Beven billion, ninety-seven thousand, ninety. 

11. Thirty trillion, three hundred million, thirty-three. 

33. Write trom dlctaiiou th<< numbers iu Arti. 37 and 29. 

33. In expressing Ilnltoil State* Money the doUiir mark,! 
1, is written before the numbtT, and the dollar point, on 

period, after the number of dollars. Two places at the rigW 

laf the period or dollar point, are reserved for cents or foi 

B and cents, and a third place for mills. 

Ciphers are used in the place of cents, or ot tens iit coiita (din 

when tiiere an' no signiftcunt figures of these orders; thus, 

Fifty dollars and fifty cents, ■ . . . f60.M 

Kfty dollars and five cents, 

3Pifty cents, 

piveuents f.OI 

Kve mills, I.rt 

34. Bead, and show the valne of the different jiIm^oh in tlu 
following expressions of United Stales money : 

$500.00 *.5il *.00i> *0.00 ■ 

*50.00 $.05 *.09 t90.00 

*5.oo «.oo6 *.ao MOO.OO 

Ten mills make one cent; ten cents make one dime; t«n rlimes make 
onedollar. The word ntHimay he read fortlie dollar (Hiint, or period, 
between itoliars and cents. Cents alone may be indicated by f), ct.,,J 
OT eta. written after the number; thus, fi ^; 1 ot. i 33 ots. ■ 

35. Head the following sums of money : 

1. 81,000.10. fi. *470.35. 9. ¥f!O8.80. is. (ilO.105. 

S. 1875.50. e. I337.0S. lo. »r40.40. 14. 4100.000. 

S. 1909.09. 7. *500.05. II. $933.33. J5. f 

4. $700.75. A »999. 00. «. ft801.Q\. »* 




SIMPLK NUMBERS. 

36. Write the fullowii^ sams of monej : 

1. One haiidred dollars. 4. FortydollarBOi 

2. Ten dollars and ten cents. 5. Four dollars (j| 

3. One dollar and ten mills. 6, Forty cents a 

7. One thousand £ve hundred dollars and S 

8. Sixteen hundred sixty dollars and sis o 

9. Two thousand fifty dollars and five cents 

10. One hundred sixty dollars and sixteen c 

ROMAN NOTATION. 

3T. RoniHii NnlHlloii represents numbers by w 

Letters: I V X L C 

Values : 1 " 5 10 60 100 J 

as. The letters, except V, L, and D, are rei 
peat their values. I or X may be used three tiaa 
. and G or M four times : thus, II, 3 ; III, 3 
XXX, 30 ; CCCC, 400 ; MMMM, 4,00C 

89. Letters of less value written after those" 
value indicate the sum of the values; thus, VII, 
13 ; LXV, 66 ; CLL 151. 

40. Letters of leas value written before those o 
value indicate the difference between the two valu' 
IV, 4 ; IX, 9 ; XL, 40 ; LIX, 59 ; CXLI, 141. 

11. A liash written over any number makes the r 
thouBiind times as great; thus, T, 5,000; L, 50 
.firm nno. 

I the ffllloning niinihers ; 

4. XXVIIL 7. LXXXI. 10. CIX. 13. T 

- "^XXIX. 8. LXXIX. 11. CXLI. M. ! 

!i. 9. xcix. i-a. ceil. ^:.,^ 



13. t4. 15, 1<t. i;. and la 



only, treniing 
iDglu flgures ; 




— h Wri 



EB representing 
order stand in 

s, or 3 t«Ds and 
Write the 1 under the 
ttdfi thu 2 with the tens. 
10, 15. 33 tens; or, 3 hun- 
3 tens. Write the 3 
ns mid add llie 2 with 




10 SIMPLE NUMBERS. 

^1. Sight ExEKCiBEB. Read Sams at sigrht : 
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Thejje exervis^es com|)rise all the possible additions of two numbers, each 
«u:/trMQ^ bv cat digit. Br dulr practice learn to tell the sums 

impfdjy, reading them in i9 mMUT diS«raDX ^it^xafi^ ^ V^^^V^ 



ADDITION. 



93. ninfitrat« the min< 
three fulloning' forma: 



910 



TiiiN hy iiain? tlisl 



1. Only like numbers mill unit>< uf fhe same order Ciml>t\ 
added. 

II. The sum is the siimv in kind or deuomination as Iht^ 
numbers to be added. 

III. The order of the numbers to be added does jwi affeci'9 
the sum. 

93. OrBl Problems. 1. John walked 6 miles the fii-atl 
hour, 4 luibg the second, iind 9 milee tho third hour. HowJ 
far did he walk in the three hoars ? 

2. Ellen paid 1] cents for lace, 9 eents for ribbon, and 1B% 
cents for muslin. How much did she pay for all ? 

3. If Mrs. .James spends $fl for an umbrella, tl7 for »M 
piece of silk, and 18 for a bonnet, how much altogethai"! 
■does she spend ? 

4. James had 7 marbles ; Ilenr; had 14 more than James ;3 
and Edward had as many as both together. How manj I 
marbles did Edward have ? 

5. One stable contains 15 horees; a second stable, 9 horaetl 
jDore than the first ; and a third stable, 11 horses more thaiL 
the other two together. How many horses are there in the 1 
third stable ? 

6. A farmer gathered !t i^uarts of berries on Mouday : and J 
«n Tuesday 9 quarts more than he gathered on Monday f J 
i»nd BO on, each day 9 quarts more than on the day before, f 
~!ow many quarts did he gather on Friday ? 

7. Frank paid $13 for an overcoat, and *I8 im ■A.twKK « 
■filothes. Sow much 3kl both cost him ? 
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54. To find the sum, when each column is less than 10. 

1. Find the sum of $203.21; $5,460.50; $105.05, and 
$210.13. 

Xizplanation. — 1. The numbers are 
written so that figures represent- m^ O (^ ^ ^ 

ing units of the same order stand ^ 

in the same column. ^ ^ AQ O . (S O 

2. Each column is then added by 

itself, and its sum is placed ^v O O . C/ u 

underneath the column ; thus, 8, da V /i y ^ 

9; 6, §; 5, §; 7; 3, 7, 9; 5. -^-Z^. ^/ O 
8. Write the dollar sign before the 
first number and before the an- 
swer. Answer, $5,978.89. 



/c^, f /(f . (f^ 



2. 3. 4. 9. 

$20,416.13 $10,010.10 $55,005.25 $40,400.40 

5,021.41 9,507.08 30,850.70 7,070.07 

13,200.04 20,160.30 12,132.03 31,310.31 

351.20 40,212.50 1,001.01 1,208.10 



55. Read sums at sight : 












9 19 29 39 


49 


59 


69 


79 


89 


2 2 2 2 


2 


2 


2 


2 


2 



§ 


18 


28 


38 


48 


58 


68 


78 


88 


3 


3 


3 


3 


3 


3 


3 


3 


3 


7 


17 


27 


37 


47 


57 


67 


77 


87 


4 


4 


4 


4 


4 


4 


4 


4 


4 



6 16 26 66 46 56 66 76 86 
^55 5 5^^5 5 



ADDITION. 13 

56. Construct, and read for 12, 13, 14, 15, 16, 17, and 1$. 
tables similar to those in Art. 55. 

57. Find the sums of the following columns : 



6 


1 


1 


8 





1 





8 


5 


5 


2 


4 


3 


5 


9 


1 


6 


7 


5 


3 





7 


4 


4 


7 


5 


6 


7 


4 


3 


6 


6 


3^ 


8 


3 


4 


3 


2 


2 





2 


7^ 


2 


9 


2 





4 


6 


4 


3 





6 


4 


o 


8 


o 
O 


4 


2 


'8 


4 


9 


7 


8 


2 


2 


D 


4 


2 


3 


4 


2 


4 



Think and read in each column the successive sums only, treating 
familiar combinations of two or/ three figures as single figures ; 
thus, in the first column : 10, 20, 36. 

5§* To And the sum, when columns equal or exceed 10. 

1. What is the sum of 307,987; 24,653; 648,578; and, 

82,813 ? 

Xixplanation. — 1. Write the num- 

c7 ^ y , ^ (?y ^rs so that figures representing 

y^ units of the same order stand in 

^ ^ / O O the same column. 

^ r M' jp^ ^' Units : 11, 21 units, or 2 tens and 

(J , OyO 1 yj^jt ^ri^e tj^e 1 under the 

^ ^ rP^/ f units and add the 2 with the tens. 

. ^ 3. Tens : 10, 15, 23 tens; or, 2 hun- 

dreds and 3 tens. Write the 3 
under the tens and add the 2 with 
the hundreds. 
4. The other columns in succession are added in similar manner, the 
units in the sum of any column being written under that column, 
and the tens in the sum of any column being added with the units 
of the next higher order. Answer, 1,014,081. 
Note. — In practice, merely think the additiotis, %.Tvvi n^yvVr^ \X\ft x'^'ss^^ 
thus, 11, 21^1 ; 10, 15, 23—3 ; 10» 15, ^1, ^Sy-^, «X/c. 



^^ 



y, ^/^, ^jy 



SIMPLE NlTMREItS. 

59. Rule rnr Addllion. 1. Write the numbers so that 

■ figures rcprcscntiug units of the same order stand in the 
same column, 
3. Beginning at the right, add the columns, separately. 

3. If the sum of any column is less than ten, write under 
that column the figure representing the sum. 

4. If the sum of »ny column is equal to or greater than 
ten, write the figure representing the units in the sum under 
that column, and add the tens with the units in the column 
of the next higher order. 

5. Write the entire sum of the last or left-hand column. 
Proof.—Add the columns down-instead of vp, andjiiid the 

same result. 



60. Find the 


sums: 






1. 


a. 


3. 


4. 


J88, 640.36 


$15,540.33 


«5O,500.50 


mo, 100.01 


9,075.80 


700,657.14 


879,879.79 


412,214.14 


44,068.25 ' 


32,789.48 


42,086.43 


59,039.59 


13,463.47 


563,320.96 


754,702.91 


651,301.43 


6,687.63 


80,475.33 


89,611.40 


800,891.00 



478,209,313. 10,700,641. 503,330,003. 440,875,620. 

100,010,860. 504,540,504. 27,027,370. 505,407,033. 

59,764,327. 80,710,643. 816,978,438. 36,738,487. 

341,605,083. 333,000,282. 583,064,390. 600,060,600. 

27,432,347. 45,000,450. 77,805,428. 97,758,043. 

61. Oral Problems. 1. Matthew had 9 tops and Edgar 
7 tops. How many tope did both have ? 

"""d had 8 marblEs and Thomas gave him 6. How 
H If. then have ? 

g Q rit if.30 one day and il,25 the next day. How 

~~ "'she Bpend in tot\\ ia^a'i 




ADCmoN. 



, Mr. Jameson earned 114, HG, and tI5 in three weoks.!^ 
How much money altogether did he earn ? 

. A farmer has 50 sheep in one flock, 25 in a. Seconal 
flock, and 9 in a third. How many sheep in all haa he ? 

6. Mr. Johns haa three farms containing respectively 30jm 
StOj and 35 acres. How many aores altogether has he ? 

7. Frank spent *.35 for a reader, 1.15 for a blank bookJ 
i t.05 for a pencil. How mucli money did he spend ? 
i. Mary bought a, pound of coSee, ti.32 ; a pound t 

butter, 8.33 ; and two bap of salt, $.10. How much mou^ 
lid she spend ? 

Mrs. Brown paid *36 for a cloak and tli for a dresB.| 
How much did both coat her ? 

10, A grocer paid tlOO for a horse, >35 for a wagon, aai-l 
•15 for harness. How much did he pay for all ? 

11. A park contains 40 _elm trees, 30 maple trees, 
oak trees, and 5 pine trees. How many trees are there ? 

13. Mrs. Thomas is 47 years old. How old will she ba \ 
a 23 years ? 

13. Mr. Myers travelled 35 miles by carriage and 116 miles'J 
by railroad. How far did he travel altogether P 

14. A man bought a horse for $75, and a wagon for 135. J 
fie paid *10 for repairing the wagon and then sold horse und|| 
^gon at a profit of $16. How much did he receive ? 

69. W^rlttcn Problomi. I. How many square miles ariM 
ihere in Great Britain ; England and Wales containing 55,- 
tOO square miles, and Scotland, 39,600 ? 

2. The first of three numbers is 5,564 ; the second, 9,765 jj 
the third, as much as the first and second together. What^ 
8 the sum of the three numbers ? 

3. Mrs, Mabic spent $18.'I4 at one store; $20,33 at i 
lecond store ; *19.30 at a third Btore ; a.iiA SfV1,\^ a.t s.lsro.'tii 
kire. Howmitch did she spend at tiie ioat atoTca ^.Q^ft'^Ig 
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4. On a ranch there were 1,580 oows ; ;i,4ft7 sheep ; 150 
horses. How mauy in all were there ? 

5. Mr. King bought a hoiiae and lot for $3,750 ; it in- 
cruased in value #835 the first year ; 1730 tlie second year ; 
and 11,129 the third year. How much was the house worth 
at the end of the third year f 

6. "A eomniieeion merchant sold in one year 15,80fl_ barrels 
of apples ; 93,640 barrels of potatoes ; 14,096 barrels of flour ; 
and 17,007 barrels of sugar. IIow many in all did he sell F 

7. Mrs. Jenkins spent in shopping; 416.30; tZb.H; 
tl9.28 ; t9.08 ; and I37.0fi. IIow much did she spend ? 

8. A landlord's rents for a year from tenants in four 
houses are as follows : «970.60 ; #1,685.35 ; ♦37,860.33 ; 
and 145,500. How much in all does he reeeive ? 

9. A grocer's purchases in a week amounted to tlOS.SG ; 
J230.05; »100; t346.35 ; »536.50 ; and*375.75. Howmuch 
was the amount ? 

10. A grocer's sales for one week were as follows : (250.60 ; 
1179.83; *428.06 ; «350.75; »270.68;and *600.60. What 
wus the amount of his sales for the week ? 

11. A broker sold wheat to four men as follows : 35,079 ; 
17,463 ; 35,608 ; and 39,009 bushels. How many bushels in 
all did he sell ? 

13. Au estate was divided as follows : $35,750 to the wife; 
t37,fl75 to the eldest son ; »30,000 to each of 4 other sons ; 
and $25,000 to the daughter. What was the estate worth ? 

13, A builder built 5 houses ; the first for |5,125 ; the 
second for $135 more than the first ; the third for $135 
more than the second, and so on. What was the cost of 
the five houses together ? 

14. Mr. Baker began business with a capital of $3,500. 
"" • incrp"" ' ' ■' capital $350.35 each year, for four years. 

3l at the end ot the iourtV ^e^ 



hadh 



SUBTRACTION. 

1. James hail 1.45 and spent $.07. How many cow 
left!' 



, Mr. Marsh bought a horse for $76, and sold it at a h 
of $S, What was his selling price ? 

3. If a merchant buys cloth for 1.83 a yard, and in 
it loses t.OS a yard, wliat is the selling price ? 

64. To subtract is to take one number from another, as ft.; 
part from the whole. 

63, The remainder is that which is left after taki 
iftway a part of a number. 

The difference between two numbers is the number whieh added to 
less eqmils the greater. It is the same as the remainder found Inj 
taking the one number, as a part, frocn the other. 

46. Sabtractlon is the process of finding a remainder, 
of finding the difference between two numbers. 

6T. The minuend is the number to lie diminished, or tJii 
number from which the other is to be taken. 

B. The subtrahend is the number 
to be taken away, as a part. 
' 60. The sign of subtraction is - ; 
called minus, meaning less; thus 40 — 
30 is read 40 minus 30, or 40 less 30. 

TO. A parenthesis is made thus ( 
that the numbers within it are to be treated as a single quan- 
tity. Thus, 54 — (40 + 13), is read 54 less the parenthesis 
40 + 13, and it means that the sum of 40 and 12, or, 63, hav- 
jng been found, it is to be subtracted from 54. 

A brace j \, a bracket [ J, or a vinunlum is uae^j 

'Vith the same effect as a parentliesii. 



From 7845 

Take 5324 

3521 



BSIS 

•m 

ii 
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71. Slate and Sight Exercises. Find the remainders: 



11 


21 


31 


41 


51 


61 


71 


81 


91 


2 


2 


2 







2 





2 


2 


11 


21 


31 


41 


51 


01 


71 


81 


91 


3 


3 


3 


3 


3 


3 


3 


3 


3 


11 


21 


31 


41 


51 


61 


71 


81 


91 


4 


4 


4 


4 


4 


4 


4 


4 


4 


11 


21 


31 


41 


51 


61 


71 


81 


91 


5 


5 


5 


5 


5 


5 


5 


5 


5 


11 


21 


31 


41 


51 


61 


71 


81 


91 


6 


6 


6 


6 


6 


6 


6 


6 


6 


11 


21 


31 


41 


51 


61 


71 


81 


91 


7 


7 


7 


7 


7 


^ 


I** 


7 


7 


11 


21 


31 


41 


51 


61 


71 


81 


91 


8 


8 


8 


8 


8 


8 


•8 


8 


8 


11 


21 


31 


41 


51 


61 


71 


81 


91 


9 


9 


9 


9 


9 


9 


9 


9 


9 


11 


21 


31 


41 


51 


61 


71 


81 


91 


10 


10 


10 


10 


10 


10 


10 


10 


10 



Hj be used as a sight exercise from the book or from the 



SUBTRACTION. 

T9. Constract for 12, IS, 14, 1&. 16, IT, autl 18, tables sim- ' 
ilar to tbe aue iu Art, Tt. 

73. Drill Exercises. Count: 

1. By 1'h from 100 to 0. 

3. By 2'a from 100 to ; from D9 to 1. 

3. By 3*8 from 99 to ; from 98, 97 to 2, 1. 

4. By 4'8 from 100 to ; from 99, 98, 97 to 3, 2, 1. 

5. By 6's from 100 to ; from 99, 98, 97, 9(3 to 4, 3, 
94. Illnatrate the principles ov subtraction by 

Oe two following forms : 




Prln. V. ; 



III II 



E H&a 



I. ITte minuend, subtrahend, and remainder are like % 
iera. 

IL Increasing or decreasing the minuend produi 
•gffect on the remainder. 

III. Increasing or decreasing the suhtrahend produces an 
opposite effect on the remainder. 

IV. Increasing and decreasing either minuend or subira~ 
9tend by the same number produces no effect on the remainder. 

V. Increasing or decreasing both minuend and subtrahend 
iy the same number produces no effect on the remainder. 

75, Oral Problemi. 1. At 8 P.U., how many hours are 
there before midnight ? 

3. A man owed 130. How much did he atill owe after 
paying *14 ? 

, Mr, Brown hud S50. How much money did he have 
left after epending $14 for a pair of boots, 48 for a hat, and 
tS for fur gloves ? 

4. The minuend ia 60, and tlie subtrahend S5, 
he remainder ? 
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T6. To find the difference between any two nnmbers. 

1. What is the difference between 9,257 and 5,379 ? 

Explanation. — 1. Write the less number under 
the greater, units under unit^ etc • ** »* " 

2. Units : As 9 unit^ cannot Ih? taken from 7 ^ , ^ O ^^ 
units, take 1 ten from the 5 tens ; adding the ^ 3 ^ ^ 

1 ten, or 10 units, to the 7 units gives 17 — 

units : 9 units from 17 units leaves 8 units. q , O^O 
Write 8 under the units. 

3. Tens : Since 1 ten was taken from the 5 tens, 4 tens are left. As 
7 tens cannot be taken from 4 tens, take 1 hundred from the 2 hun- 
dreils; adding the 1 hundred, or 10 tens, to the 4 tens give 14 tens; 
7 tens from 14 tens leaves 7 tens. Write 7 under the tens. 

4. In similar manner, 3 hundreds from 11 hundreds leaves 8 hun- 
dreds; and 5 thousands from 8 thousands leaves 3 thousands. 

Note. — In practice, merely think the subtractions, and write the 
results ; thus, 9 from 17, 8; 7 from 14, T; 3 from 11, 8; 5 from 
8. a. Answer, 3,878. 

Ort when any figure in the minuend is less than the figure of the 

subtrahend, 1 unit of the next higher oider * * * 

may be ailded to that figure in the minuend -/ , J? O / 
and to the figure of the next higher older in i_ i i 

the subtrahend: thus, 9 frv^m 17 — S ; 8 from O , u ^^ 

15— T ; 4 from 1:^—8 ; and 6 from 9—^ 

Answer. 3.87S. iPrin. V.) c/, j'^j' 

:?. What is the difference between 7,000 and 539 ? 



fiaqplaiiaftion. — 1. Write the less numl^er, etc. , • • m 

2. Take 1 from the 7 thousands, leaving 6 ''^ O G O 

thousands: change the 1 thousand to hun- *~ -?^ 

dreds^ making 10 hundredsw Take 1 from ^ 

the 10 hoifedreds, leaving 9 hundreds: change /. /. ^ ^ 

the 1 hundred to tensw making; 10 ten^. ^ ' 

Taking 1 from the 10 tens, etc., making the minuend 6 
■indredsw 9 tensy and 10 units. 

9 itom W—\ ; 3 from. ^— C; 5 tcom. 9 — A ; d fhiaa 
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7T. Role for SnbtracUon. — 1. Write the less number 
under the greater, units under units, tens under tens, etc. 

2. Beginning at the right, subtract the number of units in 
the successive orders of the subtrahend from the number of 
units in the corresponding orders of the minuend, and un- 
derneath write the results. 

3. If the number of units of any order in the minuend is 
less than the number of units of the same order in the sub- 
trahend, add 10 to the number of units of that order in the 
minuend, and subtract 1 from the number of units in the 
next higher order of the minuend ; then proceed as before. 

JProof.^The remainder added to the subtrahend equals the 
^minuend. 

7§. Find the remainders : 



1. 


it. 


3. 


4. 


5. 


13,085 


14,704 


15,057 


$6,600 


17,070 


2,466 


3,998 


989 


5,049 

9. 


2,509 


6. 


8. 


10. 


6,803 


. 2,000 


6,090 


7,000 


4,805 


3,048 


1,909 


1,508 


5,051 


2,079 


11. 


i«. 


13. 


14. 


15. 


27,091 


13,506 


20,806 


17,700 


30,010 


15,412 


9,087 


14,059 


12,899 


19,806 


16. 


ly. 


18. 


19. 


30. 


1125.48 


1200.50 


1350.09 


1700. 75 


1909.09 


68.17 


189.09 


259.60 


548.86 


89.90 



79« Oral Problemi. 1. Edward bought a knife for 1.75 
and sold it at a loss of $.26. What was the selling price ? 

2. James earned $.60 a day, which ^a^ %.*^^ \xv^^^ 'Cop' 
Edward earned. How much did Edv/atd eatw^ 
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3. Mr. Hogers earned J43 a week, aud Iiia expenses wwe 
$29 a week. How much could he save iu one week ? 

4. Jane had t.48 ; her father gave her t.l3, and she epent 
$.30. How much did she have left ? 

5. Mr. Arnold hought a horse for $175. Uc paid *25 for 
transporting the horse, and then sold him for $150. What 
was his loss ? 

6. A merchant having two pieces of cloth containing 25 and 
35 yards, sold 39 yards. How many yards did he have left ? 

7. In a Second Header there are 160 pages, and iu a Third 
Reader, 220 pages. The Th ird Reader has how many more 
pages than the Second Reader ? 

8. A city in Delaware has 20,000 inhabitants, and a city 
in Maryland 12,000. Which city has the greater population, 
and how much ? 

9. A ship sailed 45 miles. How much further did it have 
to sail to complete a distance of 144 miles ? 

SO. 'Written I^oblems. 1. How many years is it einoe 
the United States Government was organized in 1789 ? 

2. In 1884, Dakota produced 13,950,000 hushels of corn 
and 32,330,000 bnshels of wheat. How many more bushels 
of wheat than of corn did it produce ? 

3. What number must be added to 2,2C9 to make 5,000 ? 

4. The minuend is 7,000 5 the remainder, 3,009; what is 
the subtrahend ? 

5. A merchant started business with a capital of $1,750 ; 
in two years his capital amonnted to $S,349. How much had 
he gained ? 

6. What number added to 3,089 will make 4,906 ? 

7. A $1,000 hill was given in payment of a debt of $799, 
^hat sum should be returned to the debtor ? 

« A farm bought for $20,100 was sold foe $19,899. What 
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9. The population of New York City in 1880 was 1,206,299, 
and of Brooklyn 556,663. How much the greater was the 
population of New York City ? 

10. A contractor made a contract to build a mansion for 
1200,000. In the construction, he spent 1169,850.65. What 
were his profits ? 

11. The difference between the money owned by two 
brothers is 1189.06. The one with the more money has 
$1,011.75. How much money has the other ? 

81. Copy, and complete the following bills:* 

New Orleans, Oct. 12, 1888. 

Mr. James Thompson, 

Bought o/ Mason, Brown & Co. 



25 lb. Sugar, @ .06 

10 gal. Molasses, @ .18 

2 bl. Flour, ©4.50 



Received payment. 

Mason, Brown & Co. 




St. Louis, Mo., Dec., 15, 1888. 

Messrs. Johnson & Co., 

Bought of Frederick Tyler. 



250 bu. Wheat, ® 11.17 

125 '' Potatoes, @ .78 

80 " Corn, @ .45 




Received Payment, 

Frederick Tyler, 
per C. W. 

* These forms are io be taught at this time, oiA^ Vo ^w(^^^ ^JJcw 
familiar with multiplication. 



14 lb 


Sugar, , . 


® 9f^. 


10 " 


Ooffee, . 


®33(*. 


8 " 


Te., . . 


a 70?. 


50 " 


Butter, . 


a,25f. 


Drr noad 


,. 




15 jU 


Calino. 


a 6)!. 


20 •■ 


Giugham, 


Bl2^. 


35 « 


Mii.lin, . 


Bll|(. 


12 " 


Oa.hiiiere, 


® 75 i. 
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82, Mnke a receipted bill Tor each of the follmrin; roruf 



4 qt. Strawberries, . 

3 " Vinegar, , . @ 5 ^. 

3 gal. Oil, . . . a 15 jt. 

4 pk. Potatoes, . . @ 25 jf. 

NoIISDS. 

10 yd. Ribbon, . . ®\%^. 

4do!i. Biittona, . . @ 28 (S. 

2 " Spool Cotton, a 60 ^. 

5 yd. Lace, . . . ® 37 ^, 



MISCELLANEOUS PROBLEMS. 

83. Oral Problema. 1. A picture boat contains 40 
ladies, 50 men, and 49 children. How many people does the 
pleasure boat contain ? 

3. A merchant made $18 by selling an overcoat for t60. 
How much did the coat cost lim ? 

3. There were 35 girls and 36 boys in a certain grade at 
school. How many boys and girls in all were there in the 
grade ? 

4. Mr. Howe had »100 and spent *40 for travelling and t35 
for liotel expenses. How much money did he then have f 

5. A barrel of flour was tought for S4.35 and sold at a 
gain of 1^.75. What was the selling price ? 

6. From a piece of cloth containing 75 yards, 51 yards 
were cut. How many yards were left in the piece ? 

7. A farmer had 80 bushels of wheat, 40 bushels of oats, 
and 25 bnshele of barley. How many bushels in all did he 



'contained 1,000 yards of thread. How many 
t on the spool a,Itet 550 ^aTiftVai^wiCTi eivA «S.? 



SU RTKACTtON. ^^^H 

9. Mr. Jacobs bought one book for 1.48, and anothe^f 
book for $1.00. How much did both booka cost him 'i I 

10, A horse costs *100, and a WHgoii 140. They were sol^l 
'^gethor at a loss of J80. What was tlie selling prioe ? I 

, If one hook cost $.48 and another 1.09, how mucbl 
will both books cost ? I 

li. Sarah had 40 grapes ; sha gave to three children, 10, 1 
6, and 15 grapes. How many did she have left ? I 

13. Edgar spent t.48 for a bat and *.49 for a cap. How ■ 
much did he pay for both ? I 

14. The minuend is 45, and the remainder 20. What isM 
(he subtrahend ? I 

, John bought a slate for 1. 12, a reader for $.38, andft.9 
flrawing book for t.35. He gave in payment 11.00. Hovfl 
much change is due him ? I 

16. Mrs. Morrow had two 110 bills and a $5 bilL Sh^l 
.epent 115 for a bonnet, and IS for a parasol. How maaj'fl 
dollars did she tbcti have ? I 

17. Hannah bought ribbon for $.18, lace for $.17, and "1 
buttons for $.10. How much change is due her on paying I 
irith $.50 ? I 

18. Frank gave $.60 for a book worth $.45 and a slate. I 
■ How much did the elate coat him ? J 

S4. Written Prolilems. 1. Mrs. Edwards paid $45.35^ 
for a cloak, $28.'?5 for one drees, *lfl.83 for another dress, I 
ftnd $26.95 for lace. How much did she pay for all ? I 

2. A man bought a horse and wagon for $325. He soldj 
i\i.G horse for $375 and thereby gained $15, What did theil 
wagon cost him ? I 

3. What is the entire surface of the great lakes, with re^ 
speetively the following number of square miles: Superior, J 
Sl,500 ; Michigan, 33,130; Huron, -^S.ltlO-, ET\e, T'-^J 
t>ntario^ 6,900 ? , H 
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4. The population of liva citiBS is ae foUoTg : 31,9 
39,604, 270,399, 175,618 j and 19»,089. What is their* 
jiopulation ? 

5. A house and two lots were bought for *10,000, Oi« 
the lots was sold for tl,600 at a loss of *50U. What didf 
other lot with the house cost ? 

6. A farmer sold four loads of hay weighing respecti^l 
1,905, 1,820, 2,300, and 1,998 pounds. What waB i 
entire weight ? 

7. Mr. Francis bouglit two horses and a carriage for t 
One of the horses was sold for t300 at a gain of 175 j' 
other fur 1200 at a loss of 150. What did the carriaf 
Mr. Francis ? 

8. Mr, Thomas started business with 15,000 capita, 
profits the first yea'" were M.flOC and the third year t 
Ht8 losses the second and fourth yenrs were respect 
tl,&81 and 92,390. What w&s his capital at the end o 
fourth year ? 

9. Mrs. Brown had 11.000 ; she paid $:.*5i) f 
♦ 175 for a oity lot, and 4500 for furniture. How i 
money did she then have ? 

10. A man bought a honse for ^,500. and expended t 
in repairs and alterations, and fUi in taxes. He sold 
honse for ♦T.OOO. Did he gain or lose, and how mQCh ?*^l 

11. Mr, Boyd started on a journey, having tl,500. 
trawJling exi^enses were t478 ; hot<^l bills. ^708 ; an^f 
parr-faasess ♦?7B. How many dollars did he have left ? 

~ It. A t»rm 01 fiW Horw valued at ^7 an acre ma- 
with live slock at H.250 for »3ft,000. What i 
^froAtr 

IS. If ft farm. e<wtinp M5.T00. a mill. »3,895, i 

tti lot. #;M.7.M>, and snme live sto»-k together cttst a 

Mjsjif,,/ (iollars, what is t\i« vsAvi* olt'WXwfti* 




MULTIPLICATION. 

8ft. 1. Frank is tl yeiirs old. His father is 7 times ae ol^ 
B Frank. How old is the father ? 
I. Mr. Thomas bought 8 tons of coitl at $5 a ton. Whai;| 
8 the entire cost of the coal r* 

3. Mr. Samuels worked 13 hours a day for fi days ii 
Week. How many hours in all did he work ? 

. If 7 men can do a piece of work in 5 days, in what time! 
[^Oan one man do the work ? 

, To multiply one number hy another is to take the onej 
fi number as many times as there are units in the other. 

, n II I ti pi I rati on is a short method of finding the suii](l 
h]at several equal numbers. 

' Thus: John earDed $25 a week. Iliiw nmcli money did 



i 



The multlpllc-aad is the number to be re- § 
pealed, or multiplied. J^ 

The mullipilcr is the number by which to 
iTiltipIy. It shows how many times the other number 
taken, or repeated. In practice the smaller number, 
.abstract or concrete, is frequently used as the multiplier. 
9*.- The product is the result obtained by multiplying. 
91. Numbers which, multiplied together, 
give the product, are caUed its Ibctors or *^^ IJ^ 
makers; thus, I3 and 5 &t% factors of 30. *125 PniHt. 

93. Factors that cannot be separated into 
Bm.aller factors are called prime ftactorH, as 3, 3, 5, t, etc. 
93. The Mlgii of multlplloallon is X ; it is read tim^, 
multiplied hy ; thus, 9 x 7 is read 9 timet 7, or it may 
read 9 multiplied by 7. 



S 
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94. Copf. and commit to memory: 

3238223281 
1 3 3 4 6 6 7 8 9 _10 

3)S a<i 2<9 2>B SllO 3)13 3)14 SUB 2)18 l)H 
^"2^~4~S~e 7 B 8 10 
Read thiib : T times 2 a.re U ; J of 14 is 7, or 3 in 14, 7 : eco. 

95. Construct a fable similar to tile preceding, for eatli of 
tlie otlier unmiierx to ana ineliidin^r 13. 

96. Copy, and commit to memory the following table: 




X 


1 


2 


3 


4 


5 


6 


T 


S 


8 


lO 


.1 


12 


i 


1 


1 


3 


3 


4 


.1 


6 


T 


6 


9 


10 


11 


13 


2 


3 


4 


6 


S 


10 


13 


14 


18 


18 


20 


33 


•M 


3 


a 


6 


O 


12 


15 


IS 


31 


24 


37 


30 


33 


36 


i 


4 


8 


13 


16 


30 


34 


38 


32 


36 


40 


44 


48 


o 


6 


10 


15 


20 


20 


30 


35 


40 


45 


ao 


63 


00 


6 


6 


13 


18 


34 


30 


ae 


43 


48 


.M 


60 


66 


73 


7 


7 


14 


31 


33 


35 


42 


40 


.-iti 


03 


TO 


77 


B4 


8 


8 


IB 


24 


33 


40 


48 


56 


04 


?2 


80 


88 


96 


B 


9 


IB 


37 


36 


V, 


M 


03 


73 


81 


au 


W 


lOS 


10 


10 


ao 


30 


40 


50 


60 


TO 


60 


80 


loo 


110 


130 


11 


11 


33 


33 


44 


55 


fS6 


77 


88 


9a 


110 


131 


133 


IS 


IS 


34 


38 


48 


00 


73 


ftl 


9G 


108 


.:» 


133 


1*4 


In 


each square is the 
he niimbur at the 1 
X. Find tlie cost 

a- /. 
. 8 ® 8. 
. 7 (SI !). 
. 8 g. 6. 
. 5 « 3. 
' 4l)lem 

1 [oilar 


iroducl of the iiutiiber a 
It in the first column. 
r the foILonIn; : 

T- t 

n. i) ® 5. 

fl. 4 a 8. 

r. 7 ® 6. 

s. 8 a 3. 

9 for the nnmbers in 

uch change should Frai 
in payment tor 8 ^onQfli 


fl. 9 a 6 
w. 5 ® a 
11. 7 a i 
13. >.) ® J 

Irt. 97. 

k receive, it ho gi? 



MULTIPLICATION. 29 

99. Slate and Sight Exercises. Find prodncts : 


2 

0123456789 10 
3333333333 3 



1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 


4 





1 


2 


3 


4 





6 


7 


8 


9 


10 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 



0123456789 10 
6666666666 6 






1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 





1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


9 


9 


9 


9 


9 


9 


9 


9 


9 


9 


9 



0123456789 10 
lOlOJ^lOJ^lOlOlOlO^lO 2? 

JOO. Extend the precedingr tables to 1^ tVme>% Vi* 
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101. Illustrate the priaicipleh of multiplication by using 

the three following forms : 

6 4 

4 4 6 



$24 24 24 

1. The multiplicand is an abstract or a concrete number, 

II. 2^he multiplier is an abstract number, 

III. 2'he product is the same in kind or denomination as 
the multiplicand. 

IV. The product is the same, in whatever order the num- 
bers are multiplied. 

V. Multiplying either multiplicand or multiplier by a 
number, multiplies the product by the same number, 

VI. Dividing either multiplicand or multiplier by a num- 
ber , divides the product by the same nurnber, 

102. Oral Problems. 1. What will 12 pounds of sugar 
cost at $.08 a pound ? 

2. How much must Mr. Smith pay for 11 yards of cloth at 
$. 50 a yard ? 

3. If a train travels 60 miles an hour, how far will it travel 
in 7 hours ? 

4. AVhat is the product of (15 — 9) times (8 — 4) ? 

5. If Grace commits to memory 50 lines of Paradise Lost 
each day, how many lines will she learn in a week of 6 days ? 

6. If oranges cost 3 cents each, what cost 10 dozen oranges ? 

7. In a bushel there are 32 quarts. How many quarts are 
there in 3 bushels ? 

8. If a pint of milk is worth 4 cents, what are 10 gallons 
of milk worth ? 

9. Matthew gave 10 dimes in payment for 8 pounds of 
sugar at 9 cents a pound, and 5 2)ounds of corn meal at 4 

ents a pound. How much change is due him ? 

yard, how in\\c\\ w*\\\ ^Qi ^^^^% q1\^^^ ^^^^S^X 
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11. If Prank works 8 hours a day at $1.00 an hour, how 
much will he earn in 12 days ? 

12. At 4 cents each, how much will 500 lemons cost ? 

13. If a $5 bill is given in payment for a bushel of berries 
at 10 cents a quart, how much change shall be returned ? 

32 quarts make a bushel. 

14. How much change shall be returned if a $10 bill is 
given in payment for 3 bushels of berries at 10 cents a quart ? 

15. What will 5 pairs of shoes cost, if each pair costs $5 ? 

16. If a man earns $2 in a day, how much will he earn in 
15 days ? In 40 days ? In 100 days ? 

17. How much will 7 thousand oiled bricks cost, if each 
thousand cost $20 ? 

18. If each broom cost $.30, how much will 12 brooms 
cost ? How much will 11 brooms cost ? 

19. What will a dozen pails cost, if each pail costs $.40 ? 

20. How much does a man earn in 8 hours, if he earns 
$.50 each hour ? 

21. What is the cost of 12 dozen oranges, if each orange 
costs 5 cents ? 

22. If Mr. Brown pays $2 a day for board, how much will 
three weeks' board cost ? 

23. If it costs 3 cents to launder each cuff, how much will 
it cost to launder 6 pairs of cuffs ? 

24. What is the entire cost of 7 sets of encyclopaedias at 
$80 a sot ? 

25. A merchant's expenses were $90 per month. How 
much were they per year ? 

26. Mr. James bought a dozen lawn-tennis sets at $30 a 
set. What was the entire cost ? 

27. If each banjo is wortli $22.20, what are 3 banjos worth ? 

28. What is the product of (75 -\- ^^ m\3\\:v^\'fe^ M 
(12 - 9) ? (900 ~ 81) X (08 - 59^ = ^ 
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103. To find the product when the multiplier is expressei by 
one figure. 

1. Find the product of $24.35 multiplied by 9. 

Explanation.—!. Write tlie multiplier 

under the fii-st figure at the right of (^ ^ x a /- 

the multiplicand. ^ / * 

2. 9 times 5 cents are 45 cents, or 4 ^ 
dimes and 5 cents ; write 5 under the ^ _ ~~_ 
cents ; and reserve the 4 dimes to be jp*2^ y - ^ O 
added to the product of the dimes. 

3. 9 times 3 dimes are 27 dimes, which with the 4 dimes make 31 
dimes, or 3 dollars and 1 dime ; write 1 under the dimes, and re- 
serve the 3 dollars to be added to the product of the dollars. 

4. 9 times 4 dollars are 36 dollars, which with the 3 dollars, fnake 39 
dollars, or 3 tens of dollars, and 9 ; write the 9 under the dollars, 
and reserve the 3 tens of dollars to be added to the product of the 
tens of dollars. 

5. 9 times 2 tens of dollars are 18 tens of dollars, which with the 3 
tens of dollars make 21 tens of dollars, or 2 hundreds, and 1 ten of 
dollars ; write the 1 under the tens of dollars, and the 2 in the place 
for hundreds of dollars. Answer, $219.15. 

Note. — In practice, merely think the products, and write their unit 
figures, adding the other figures to the next product ; thus : 45, 5 ; 
27, 31, 1 ; 3G, 39, 9 ; 18, 21. 



3. 

$34.27 


3. 

$52.09 


4. 

$60.75 


5. 

$87.23 


$52.36 


6 


7 


4 


5 


3 


$46.28 


8. 

$76.53 


9. 

$42.08 


10. 

$35.27 


11. 

$69.85 


9 


8 


6 


9 


7 


i». 


13. 

>8 


14. 

$80. 89 


is. 

$77.65 


16. 

$89.09 




9 


8 


^ 


n 
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IM. IWiiUen Problems. 1. How many days are there 
in 3 years of 365 days each ? 

2. If a steamship burns 325 tons of coal a day, how much 
coal will it burn in 7 days ? 

3. Mr. James bought 9 city lots at 11,875. What was the 
entire cost ? 

4. A merchant sold 175 barrels of flour at $5 a barrel. 
How much should he receive in payment ? 

5. What is the cost of a bag of flour containing 75 pounds 
at 4 cents a pound ? 

6. A city contained 15,063 inhabitants. In 10 years its 
population was multiplied by 7. What was the number of its 
inhabitants then ? 

7. A gentleman left his estate to be divided equally among 
his 8 children. Each child received $25,000. What was the 
entire value of the estate ? 

8. In each of 6 coal pockets there were 13,051 tons of 
coal. How much coal altogether was there ? 

9. A merchant made $9,078 on each of 7 consignments of 
goods. How much in all did he make ? 



1<I5. Read products, taking the numbers in any order : 



3 X 


5 


12 


3 


8 


11 


10 


2 


7 


3 X 


8 


5 


9 


2 


10 


12 


6 


3 


4 X 


12 


10 


5 


9 


2 


7 


3 


4 


5 X 


2 


4 


12 


3 


9 


5 


11 


6 


6 X 


7 


11 


4 


12 


8 


3 


5 


10 


7 X 


6 


2 


8 


7 


3 


4 


9 


5 


§ X 


3 


6 


10 


11 


7 


2 


8 


9 


9 X 


9 


7 


11 


6 


4 


8 


12 


8 


10 X 


11 


3 


7 


4 


6 


9 


10 


12 


11 X 


4 


8 


6 


10 


5 


\\ 


n 


^ 


£9 X i 


10 


9 


2 


5 


VI 


^ 




i^ > 
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106. To find the product when the maltiplier is expressed 
by two figures. 

1. Find the product of $2.03 multiplied by 38. 




Explanation. — 1. Write the multiplier 
under the multiplicand, placing units 
under cents, and tens under dimes, etc. 

2. Multiply by the 8 in units' place. This c7 O 
gives the first partial product, 1,624 
cents. Write the 4 in cents' place. 

3. Multiply by the 3 in tens' place. This A ^ ^ 

gives the second partial product, 609 

dimes. Write the 9 in dimes' place. .^/^^. '^ ^ 

4. Add the partial products. Answer, 
$77.14. 



. ^of 



y^j^ 



2. 


3. 


4. 


5. 


6. 


r. 


$20.68 


$35.09 


$26.83 


$40.06 


$39.08 


$56.09 


32 


45 


31 


53 


67 


38 


8. 


9. 


10. 


11. 


12. 


13. 


$60.53 


$48.07 


$02.36 


$20.09 


$68.50 


$75.05 


75 


56 


27 


98 


46 


84 



107. l¥riUen Problems. 1. What is the cost of 18 car- 
loads of melons at $350 for each car-load ? 

2. How much are 1,238 acres worth, at $43 ? 

3. In each foot there are 12 inches. How many inches 
are there in 1,672 feet ? 

4. What is the entire cost of 25 pieces of cloth, each con- 
taining 49 yards, at $.67 a yard ? 

5. What is the amount of 15 months^ rent at $41.66 ? 

6. An army consisted of 95 regiments, each containing 
1.146 men. How many men were there in the army ? 

-4 railroad's daily receipts were $22,963 on the average 
^-^et of 6 days. What were it» \.ot^\ icec^V^V^*^. 
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8. What is the value of 35 horses at $189 each ? 

9. How many hours are there in the last four months of 
each year ? In the last five months ? 

10. If a man's ear fare is $.35 daily, how much will it be 
for a year of 365 days ? 

11. If there are 35,934 farms in a State, averaging 75 
acres to the farm at $28 an acre, what is the entire value of 
the farms of the State ? 

12. What is the entire value of the wheat crop of a State 
raising 44,325,268 bushels of wheat at $.95 a bushel ? 

13. When Indian Territory had 53,648 sheep valued at 
$2 a head, what was their entire value ? 

14. What is the entire value of 535,679 cows at $18 ? 

10§. To find the product when the multiplier is expressed 
by any number of figures. 

1. Find the product of 7,256 multiplied by 437. 

XSzplanation. — 1. Write the multi- 

/^ A ^ plier under the multiplicand, plac- 






// ^ ^ ing units under units, tens under 



tens, etc. 



^O Y^ ^ ^' ^^l^i plying the multiplicand by 

y- the 7 in units' place in the multi- 

3 -/Y Q<f plier, the product is 50,792 units. 

9 /y /I ^ // Write the first or right-hand figure 

y ' of this product under the units. 

^ y/ ^ /) C?Y^ ^* M^ltiplyii^g the multiplicand by 

' ' the 3 in tens* place in the multi- 

plier, the product is 21,768 tens. Write the first or right-hand 
figure of this product under the tens. 

4. Multiplying by the 4 in hundreds' place, the product is 29,024 hun- 
dreds. The first or right-hand figure of this product should be 
written under the hundreds. 

5. Adding the particU products together gives tYve en^ivcfc \.xq*^xvrX»« 
Answer, 3,170,872, 
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2. Find the product of 5,023 multiplied by 908. 

Explanation. — 1. Write the multi- 
plier under the multiplicand, plac- ^ /9 ^ 
ing units under units, etc. ^ /i /i A^ 

2. Multiplying by the 8 in units' place X 

gives 40,184 units for the first par- // ^ -Y (?/L 

tial product. / f|/? r 

3. As there are tens in the multi- 7^ U^ u ^ 
plier, and as multiplying by gives / r /^ 

for a product, the second partial y^ / ^ (2 ^ f O O^ 
product is omitted. 

4. Multiplying by the 9 in hundreds' place gives 45,207 hundreds for 
the third partial product. Write 7, the units' figure of this partial 
product, under the hundreds. 

5. The sum of the partial products gives : Answer. 4,560,884. 

3. 4. 5. 6. 7. 



21,635 


8,407 


9,071 


8,872 


42,075 


3,207 


325 


563 


403 


6,321 


8. 


9. 


10. 


11. 


12. 


30,642 


9,025 


7,049 


5,281 


25,091 


1,575 


638 


376 

15. 


967 

16. 


4,032 


13. 


14. 


IT. . 


28,704 


6,503 


8,872 


3,978 


38,608 


5,306 


976 


759 


649 


4,083 


18. 


19. 


20. 


21. 


22. 


42,098 


19,207 


50,908 


67,841 


93,085 


6,305 


4,029 


8,095 


1,752 


9,786 


23. 


24. 


25. 


26. 


27. 


\04^ 


42,968 


59,098 


73,735 


80,976 




^^04: 


20,634 


^^,^^n 


^Si,^^•X 



MULTIPLICATION. 37 

109. Rule for Multiplication. — 1. Write the multiplier 
under the multiplicand, placing units under units, tens 
under tens, etc. 

2. Beginning at the right, multiply the multiplicand by 
the number of units in each order of the multiplier in 
succession. Write the figure of the lowest order in each 
partial product under the figure of the multiplier used in 
producing that partial product. 

3. Add the partial products and the sum is the entire 
product. 

Proof. — If the product is divided iy the multiplier, the 
quotient equals the multiplicand; if the product is divided 
hy the multiplicand, the quotient equals the multiplier. 

110. Find the products: 

1. 2. 3. 4. 5. 



7,848 


12,806 


21,753 


19,685 


35,079 


195 


1,903 


2,047 


1,781 


3,685 


6. 


y. 


8. 


9. 


10. 


25,087 


42,831 


50,876 


47,063 


63,047 


4,791 


3,709 


9,098 


8,088 


9,903 


11. 


12. 


13. 


14. 


15. 


100,976 


200,649 


275,009 


306,402 


275,083 


20,384 


45,078 


90,087 


48,075 


50,009 



111. To multiply wlien tliere are ciphers at the right of one 
or of both factors. 

1. Find the product of $75.80 multiplied by 10. 

*»7g gQ Explanation. — 1. Writing the num- 

IQ bers, units under units, etc., and 

multiplying according to rule, i 



$758.00 ; OP, $758.00 , , . ^^_ , . , . ^, 

product IS %75ft, ^\\\e\i \?, \}wfe \ 

as the multiplicand with the dollar point one place to \Xve xV^V 



145,000 ; or, 145,000. 
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3. Find the product of i(i6.83 multiplied by 100. 

EKplanation.— 1. Writing the nnmberti, units under cieiutH, elc, and 
multiplying by the nuiubor of uiiita ^6.88 

in each order of the multiplier, the i qo 

product is found to be pISn, the tiame ^ — 

as the multiplicand with the dollar ^^ 

point inov»l two pittccs to th-e right. t083.00; or, »88S. ^M 

3. Find the product of 145 multiplied by 1,000. ^M 

Bxplsnation. — 1. Writing the numbers, units uniler units, etc.. and 
multiplying by the number of units j^ 

in each order of the multiplier, the i qqq 

answer is found to be 145,000, which ^^ 

is the same us the multiplicand with 
three ciphers annexed. 

4. Find the product of 4fiO multiplied by 1,200, 

Explanation. — 1. Writing the numtiers, units ander lit 
multiplying by the number of units 480 

in ewh nrder of the multiplier, the 1 S()() 

pruducl is 553,000, which is the sai 
as the proihict of 40 miill.iptird by 
with three ciphers annexed. 

lia. Rnle for MulUplyinK hf 10, lOO, etc. — I. If 

the multiplier is 1 with ciphers annexed, the product ia 
found by annexing as many ciphers to the multiplicand as 
there are ciphers afc the right of the multiplier ; or, by moT- 
ing the dollar or decimal point us many places to the right hs 
there are ciphers at the right of the multiplier. 

II. If the multiplier is more than 1 with ciphers annexed, 
multiply disregarding the ciphers at the right of the multi- 
plicand and multiplier, and to the product auuex jis many 

ohi'iv ,'!.■; there are at the right of the multiplicand and the 

ItipliLT together. 



03 


46 


00 


13 00 


5a,(M)0; 


or, .Wd.000 
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113. Find the prodacts : 



1, lO X 


^. lOO X 


3, lOO X 


4. 550 X 


6, 1090 X 


$1,563 


13,287 


$63.50 


1,020 


$40.60 


$20,381 


9,063 


$197.00 


18,600 


$225.00 


$6,092 


4,751 


$48.60 


9,340 


$98.70 


$4,278 


12,079 


$500.00 


5,500 


$360.00 


$5,095 


3,427 


$125.70 


12,080 


$1,058-00 



114, Oral Problems. 1. What will 5 acres of land cost 
at $25 an acre ? At $24 ? At $26 ? 

2. How much will 10 pianos cost at $250 each ? 

3. How far will a ship sail in 5 hours, if it sails 19 miles 
an hour ? If it sails 21 miles an hour ? 

4. How far w^ill a train travel in 9 hours at the rate of 21 
miles an hour ? 

5. At $12 a thousand, what will 12,000 bricks cost ? 

6. At 2 cents an Qgg, what will 4 dozen eggs cost ? 

7. What will be the cost of 85 shares of stock at $100 a 
share ? At $101 ? 

8. How much will 75 shares of stock cost at $101 a share ? 

9. How many miles will a train travel in 10 hours at the 
rate of 49 miles an hour ? 

10. How far can a man travel in 8 days, at the rate of 49 
miles a day ? 

11. If 8 men can dig a cellar in 9 days, in what time can 
one man dig the cellar ? 

12. If Charles makes $.36 a day and spends $.16, how 
much will he save in 5 days ? 

13. Henry earns $6.50 a week and Thomas $1.50 a week. 
How much will they together earn in 11 weeks ? 

14. How far apart will two men travelling in opposite 
directions be, at the end of 8 hours, if one tt^^^V^ '^ tsx^^k^s. 
each hoar, and the other 5 miles ? 
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115. IVritten Problems. 1. What is the cost of 150 
miles of railroad at $34,575 per mile ? 

2. If a mile of telegraph lines cost $5,000, what will 127 
miles cost ? 

3. If each ton of coal weighs 2,240 pounds, how much 
will 3,250 tons of coal weigh ? 

4. If a steamer burns every day, for 7 days, 350 tons of 
coal, weighing 2,000 pounds each, how many pounds of coal 
in all does it burn ? 

5. What is the amount of money paid an army of 240,360 
men for a year's services, if on the average they receive 
$32.50 a month ? 

6. At $1,975 each, what will 324 building lots cost ? 

7. What is the entire value of 25,000 farms containing an 
average of 67 acres at $98 an acre ? 

8. A merchant had in stock 1,250 suits of clothing, of 
$27.50 average value. What was the entire stock worth ? 

9. What will the work of 1,560 men for 150 days cost, at 
$2.25 each, per day ? 

10. How many miles does the earth move in 50 days in 
revolving around the sun at the rate of 19 miles a second ? 

11. If a tenant pays $33 rent per month, how much rent 
does he pay in 5 years ? 

12. At $16. 25 a month, what is the rent of a house per year ? 

13. How many acres are there in 100 square miles, each 
square mile containing 640 acres ? 

14. What cost 100 dozen eggs, if each egg costs 2 cents ? 

15. What is the cost of 100 square miles, each containing 
640 acres at $10 ? 

16. How much will 100 boxes of eggs cost, each box con- 
taining 120 eggs at $.01 ? 

J 7, If a merchant gains $12.50 on each overcoat, how 
ch will he gain on 120 ovcrcoata? 
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MISCELLANEOUS PROBLEMS. 

116, Oral Problems. 1. What is tlie entire cost of 6 
pounds of coffee at 1.30, and 6 pounds of sugar at $.05 ? 

2. Thomas gave $1 in payment for 4 pounds of butter 
at 1.24 a pound. What change was due him ? 

3. A lady had $10 ; she spent $4.50 for a pair of shoes; 
$1.50 for a calico dress, and $1 for a pair of gloves. How 
much money did she have left ? 

4. Mrs. Andrews is 56 years old, and her daughter 26 years 
old. How much older is the mother than the daughter ? 

5. Frank walked 23 miles one day and 24 another day. 
How far did he walk in the two days ? 

6. Mrs. Carnes spent $.37 for ribbon and $.98 for muslin. 
How much did she spend in all ? 

7. Edgar earns $18 a week and spends $12 a week. How 
much does he save in 8 weeks ? 

8. A piece of work can be done by 14 men in 3 days. In 
how many days can one man do the work ? 

9. A lady spent $.71 and then had $.97 left. How much 
did she have at first ? 

10. A merchant bought cloth for $1.68 a yard and sold it 
at a loss of $.49. What was the selling price ? 

11. A wagon cost $125. A horse cost $98 more than the 
wagon. How much did the horse cost ? 

12. How much does a merchant make by selling at $.13 a 
yard, 12 yards of muslin that cost $.12 a yard ? 

13. If one pipe discharges into a cistern 15 gallons of 
water in a minute, while a second pipe discharges from it 12 
gallons in a minute, how many gallons of the water will 
there be in the cistern at the end of 20 minutes ? 

14. Ellen bought 2 pounds of butter at $.34 a pound, and 
a pound of cheese for $.12. She gave in payiaexA. %\. "^o^ 
much change was due her ? 
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117. VTritteD ProbleiUM. 

me year were: 1^.100, rent; 



. Mr. Mason's expenses lot 
; #1,750, food ; *l,8t50, fnrni- 
ture; *21U, fuel; *l,5l>0, horses ; and *3,300, help. What 
was the umount of his expenses ? 

2. The aiin is how many times as large aa the moon, if it 
is 1,384,5UU times as large as the earth, and the earth is 45 
times as large as the moon ? 

3. Five men entered into partnership investing respectivelj 
tU,aOO ; *7,(»50 ; *5,!(81 ; *4,879 ; and »7,007. How much 
money altogether did they invest ? 

4. If a steamer starts o]i a voyage carrying 4,000,000 
pounds of coal, how many pounds will it have left after burn- 
ing 335 tons of 2,000 pounds eaeh for 5 days ? 

5. Mr. Harris paid on a debt the following sums : $3,575 ; 
tl,983 ; *3,065 ; and *3,400. He then owed *17,3il3. How 
much did he owe at first ? 

6. How many miles has a train still to travel to make 575 
milesy after travelling a mile a minute for 5 hours and 30 
minntes ? 

7. Mr. Franklin bought l!)(i yards of doth at *3.50 a yard, 
and 350 yards at *3.75 a yard. He sold all for $3,000. How 
much did he gain ? 

8. Mrs. Banks owns a house worth $31,000 ; a ftirm, $16,- 
350 ; cattle, $7,835 ; and stock, $105,000. What is the entire 
value of the property ? 

9. How much does Mr. Wheeler make by buying 1,500 
bales of cotton at $175 a bale, and selling it at $305 a bale ? 

10. A lady bought 45 yards of mnslin at $.18 a yard ; 12 
yards of calico at $.08 a yard ; and she gave the merchant in 
payment two $5 bills. How much change is due her ? 

11. A merchant bought 500 barrels of potatoes at $.85 a 
barrel. He sold 375 barrels at $1.15 a barrel and the remain- 
'f^ at $1.35 a barrel. How muK^i i\4\ie ^«i'* 
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12. Mr. Benjamin earns $4,500 a year and he »pends 
$2,850 a year. How much does he save in 15 years ? 

13. What is the entire weight of five loads of coal weighing 
respectively, 1,987, 1,893, 2,005, 2,104, and 2,155 pounds ? 

14. A farmer paid $5,000 for a farm ; $2,700 for stock ; 
$3,287 for a building. He sold all for $10,000. How much 
did he lose ? 

15. Mr. Hall in buying his house for $7,286 and a stable 
with horses for $1,500, paid for them with a $10,000 bill. 
How much money is due him ? 

16. A gentleman bought a saddle horse for $225 and two 
carriage horses for $175 each. He sold the three horses for 
$700. Did he gain or lose, and how much ? 

17. What is the result if seven hundred thousand times 75 
is subtracted from seven million ? 

18. Mr. Benson bought 500 barrels of potatoes at $.80 per 
barrel ; 350 barrels of apples at $1.75 per barrel, and 125 bar- 
rels of flour at $4.50 per barrel. How much did they cost 
him altogether ? 

19. Charles earned $750 a year. He spent $250 for board; 
$150 for clothing, and $98 in pleasure. He saved the remain- 
der of his salary. How much did he save ? 

20. If Mr. Mason buys cloth at $. 95 per yard and sells it at 
$1.12 per yard, how much will he make on 100 yards ? 

21. What is the entire value of 15 car-loads of wheat, each 
car containing 400 bushels at $.87 a bushel ? 

22. A real estate broker sold 1,500 acres of land at $22 per 
acre. The land cost him $25,000. What was his profit ? 

23. If 100 horses are bought at $75 a head and sold for 
$10,000, what is the profit ? 

24. Mr. Johnson bought 1,300 barrels of potatoes at $.85 a 
barrel. He sold 800 at $1.50 a barrel, and Wv^ T^Tcm\i^«t ^\. 
$LW a barrel. How much did he gain ? 
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S5. What ia the entire cost of 15 tons of coal at *5.25 a ton 
and i cords of wood at 43.50 a cord ? 

26. A merchant hought grain for *9,50() ; live stock for 
tl2,325 ; and land for *33,060. lie sold at a gain of *125 on 
the grain, $3,050 on the live stock, and J14,500 on the land. 
What wag the amonnt of his saleg ? 

27, A broker hought potatoes for *1,500 ; apples for M75, 
and flour for $3,350. He sold, gaining J375 on the potatoes, 
and 1135 on the apples, and losing $500 on the flour. How 
much money in all did he receive ? 

38. If a coal merchant buye 350 tons of ooal at 13.50 per 
ton, and Gells 80 tons at $4, 45 tons at $3.75, and the remain- 
der at 14.50, how much does he gain ? 

39. A merchant bought 135 barrels of potatoes at $.90 and 
360 barrels at $1.05. He sold all for $500. How mnch did 
he gain ? 

30. Two trains starting at the same time and place travel 
in the same direction at the rate of respectively 55 miles and 
30 miles an hour. How far apart will they be at the end of 
the first day ? How far, if in opposite directions ? 

31. A tenant paid $14.75 a month for rent. He spent JIB 
for repairs and $13 for fixtures. What did tho tenement coat 
him for the year ? 

33. A merchant honght 100 barrels of flour at $4.25 a 
barrel, and 150 barrels at $4. 50. He sold them all for $1,355. 
How mncih was his gain ? 

33, A farmer exchanged a farm containing 1,400 acres of 
land, valued at $40 an acre, for 30 city lots valued at $2,000 
each. Did he gain or lose, and how much ? 

34. A merchant had 110,000. He honght 600 harrela of ( 
flour at $4.50 a barrel, and 1,700 bags of wheat, each con- I 
t»>' 'lels, at $1.50 ai bushel. How much money did I 

jr paying theVii^? 
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Il§, 1. How many hats at $G each can be bought for $72 ? 

2. If 5 horses cost $450, what does one horse cost ? 

3. How many 4's are there in 480 ? In 4,800 ? 

4. In 70 days how many weeks are there ? In 700 days ? 

5. If a steamship travels 180 miles in 9 hours, how many 
miles per hour does it travel ? 

6. Edgar bought 12 slates for $.60. What did one cost ? 

119. To divide one number by another is to find how 
many times the one number contains the other. 

120. Division is a short method of finding how many 
times one number can be subtracted from another ; or, how 
many times the one number is contained in the other number. 

Thus ; How many guns, at $9 each, can be bought for $27 ? 

127 _ $9 — $9 — $9 ; or *^-^. 

o 

lai. The dividend is the number to be divided, 

122. The divisor is the number by which to divide. 

123. The quotient is the result obtained by dividing. 

124. An integer is a whole number ; that is, Di^aor. Dividend, 
a number made up of undivided units. ^®^J^ 

125. If a unit is separated or divided into ^'*^'°* ^*^*- 
parts, each part, or any number of parts, is a fraction. 

126. The signs of division are : -t-, ), and . The 

signs are read contains or divided by, the number at the left 
of the first, at the right of the second, or above the third 
sign containing or being divided by the number on the other 
side of the sign. 

Thus : 81 -f- 9 ; 9)81 ; V s-re read 81 divided by 9, or 81 coti^aiu^ ^ \ 
the second form is sometimes read 9 in 81 \ anaiSi Wv^ ^sfcc«vA ^w^ 
the third forms are also read one ninth of 81. 
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137. Copy, and commit to memory : 

4444444444 
1 2 3 4 5 67 8 9 10 



4)4 4)8 4)12 4)16 4)20 4)24 4)28 4)82 4)86 4)40 



123456789 10 

13§. Construct similar tables for the other numbers to and 
including 12, and extend each to quotient of 12. 

ia9. Slate and Sight Exercises. Find quotients : 

2)4 2)6 2)8 ,2)10 2)12 2)14 2)16 2)18 2)20 



















3)6 3)9 


3)12 


3)15 


3)18 


3)21 


3)24 


3)27 


3)30 


4)8 4)12 


4)16 


4)20 


4)24 


4)28 


4)32 


4)36 


4)40 


5)10 5)15 


5)20 


5)25 


5)30 


5)35 


5)40 


5)45 


5)50 


6)12 6)18 


6)24 


6)30 


6)36 


6)42 


6)48 


6)54 


6)60 


7)14 7)21 


7)28 


7)35 


7)42 


7)49 


7)56 


7)63 


7)70 


8)16 8)24 


8)32 


8)40 


8)48 


8)56 


8)64 


8)72 


8)80 


9)18 9)27 


9)36 


9)45 


9)54 


9)63 


9)72 


9)81 


9)90 


10)20 10)30 10)40 10)50 10)60 10)70 10)80 10)90 


• 

10)100 


11)22 11)33 


11)44 11)55 11)66 11)77 11)88 11)99 


11)110 


•| Q^k-\ J -irkVn/* 


12)48 12)60 12)72 12)84 12)96 


12)108 


12)120 




12)132 : 


1^)144 


"lyil 


'^^'^^^ 


?»^^?. 


^\E6«ic 





DIVISION. 

130. Oral Problems. 1, Mr. Frank earned 140 iiin ^ 
days. How nmeli did he earn per day '( 

If James iiiiys orangss at 7 cents each, how many i 
be buy for *.49 ? rfat 

3. A merchant sold 7 yards of cloth for $4.90. How m 
did he receive per yai'd for the cloth ? my 

4. If a thousrtud bricks are sold fur *7, liow many cai 
bought for *4,90O ? 'or 

5. A man can build a wall in 330 days. In what time cav_ 
6 men build the wall ? 

6. If 12,700 pays for 9 city lots, what is each lot worth ? 

7. What number multiplied by 8 equals 04,000 ? 

8. In 9 barrels of oil there are 370 gallons. How many 
gallons are there in each barrel ? 

9. If there are desks for 480 pupils in 13 rooms, there ar« 
desks for how many pupils in each room ? I 

131. Illustrate the pri.'vcipi.es ow division hj iiaiugr the 
three following fomia : 

84)»M 4 )»3<l 4)34 

6 «6 6 

I. The dividend is a concrete or an abstract number. 

II. The divisor is an abstract numler, unless the dividend is 
concrete number ; and, then, the dioisor is an abstract num- 

6er, or a concrete number the same in kind as the dividend. 

III. 77ie quotient is concrete, if the dividend is concrete 
and t/ie divisor abstract ; otherwise, the quotient is abstract. 

IV. Multiplying or dividing the dividend by a number, re- 
spectively multiplies or divides the quotient by the same number. 

Y. Multiplying or dividing the divisor by a number, respec- 
tively divides or multiplies the quotient hy the same number. 

VI. Multiplying or dividing both dividend and iKuiaor l>>i 
the same number produces no effect on t?ie quotieul. 
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^^ 


1 


at. Rpad qnotientH at si^rht : 






4 


2 


8 


14 


4 


16 


10 


S 


18 


12 


24 


6 


22 


20 




M 


a 


12 


6 


24 


3 


21 


30 


' 


27 


36 


15 


33 


18 


1 


4 


20 


28 


12 


48 


16 


44 


4 


40 


24 


32 


8 


36 


1 


t* 


15 


40 


25 


6S 


5 


60 


30 


50 


10 


20 


45 


35 


/ 





24 


64 


18 


48 


30 


66 


42 


60 


6 


72 


36 


12 


7 


14 


42 


S3 


7 


84 


77 


49 


21 


56 


28 


70 


35 


8 


32 


64 


24 


80 


56 


40 


89 


72 


16 


96 


48 


a 


» 


27 


63 


18 


81 


108 


54 


90 


9 


36 


99 


72 


45 


lO 


50 


30 


120 


80 


110 


20 


100 


60 


40 


90 


10 


70 


11 


77 


55 


99 


33 


121 


66 


22 


110 


88 


44 


132 


11 


lU 


48 


86 


12 


72 


120 


144 


36 


132 


6.0 


24 


108 


84 


1 


ju^h tiumbiir in tin- first tnlumn at tliB Ift 


is ii (liviM.r [..(■ ,il 


L)« 


iiiiiiiliLTx nri 11 liii<. Willi il uL iU rife-tit. 




lilS. CuiHlriK^l itnililems. iukI lln<I 1 


<' iiiiiiili(>r iif Ufim 


iMHiKtil for ri«'t< tirihf folloHliitr Hums: 




PirPgiuid. ?.rfl«r,l. 
/. *.!.+ (» 0^. 1. *81 a *9. 


F«Tud. 

/. *I.10@ 10}^. 


A *.0r, ® laf". --. *108ffltl3. 


;'. *1.33 ® 11^. 


S. %.ri. ® Oj". .V. *tU® *8. 


-s. *i.2(i©ia^. 


^. ».64 « %<^. 4- *131 115*11. 


4. n.U& 12^. 


IS*. Find tlie priro {Htr ll^tii in cncli of 


lie fiillftwingr: 




/- S fur ».96. 


?. II ■■ *l.ll). J. It ■■ *.81. 


J. IS ■• *i.84. 


J. f; ■■ *.:?. ,■;. r ■■ *S4. 


.T. 11 •• »1.21. 


./. iJ» " *l.3-^. i. 11 " *'JSJ. 


V. v>. ■■ «.7a. 
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135. Oral ProblemH. 1. Hotv many yards are 
2,700 feet, with 3 feet in each yard ? 

3. In 4,800 incliea, how many feet are there ? 

3. At $5 a barrel, bow many tarrels of floiir can 
for t250 ? For «2,500 ? For $:i5,000 ? 

4. If a Bteamer travels ao miloa per hour, in how 
hours will it travel 80 miles ? 

5. How mueh cloth at li per yaril ean be bought for 
*1,600? Forta.OOO? 

6. At 9 ceuta per pound, how many pounds of sugar caQ 
be bought for *r.20 ? For »?3 ? 

7. Edgar saved J. 12 a day. In how many days can he 
save 113 ? In how many days can he save 124 ? 

8. How many times does a wheel II feet in circumference 
turn, in rolling 2,200 feet ? 

S). In what time will one railroad train, traveling 43 miles 
an hour, overtake another traveling at the rate of 30 miles 
au hour, but 108 miles in advauee ? 

10. In what time will two trains 500 miles apart meet, if 
they travel toward each other at the respective rates of 60 
and 40 miles per hour ? 

11. How many hundred lemons at 3 cents for each lemon 
can be bought for *24 ? 

12. Mr. Richards buys fiour at H per barrel, and sells it 
at $6 per barrel. How many barrels does he sell to make 
»200 ? To make *500 ? 

13. A gentleman buya 12 houses for $96,000. How much 
does he pay per house ? 

14. At $600 per year, how much is a man's rent per month ? 

15. If a man's espenses are $133 in 12 days, how much are 
they per day ? 

16. A merchant makes $1,44 on 13 yards of tVoWv, ^ 
much does be make on each yard ? 



are there m ^H 

n he bonghl ^H 
I how many 

I 
I 




50 SIMPLE NUMBERS. 

17. How many bins containing 12 tons each can be filled 
from 132 tons of coal ? 

18. If a horse trots 121 miles in 11 hours, how many miles 
per hour does he trot ? 

19. If 10 drawing books can be bought for $1.10, how 
much does each book cost ? 

136. Read at sight the number of times : 

in in in in in in 



4)24 


5)25 


6)30 


7)42 


§)24 


9)18 


36 


50 


42 


35 


56 


54 


44 


20 


24 


49 


80 


99 


16 


40 


36 


63 


32 


36 


28 


15 


48 


28 


72 


90 


20 


35 


72 


56 


48 


72 


32 


45 


18 


77 


96 


27 


12 


55 


66 


70 


88 


81 


40 


30 


54 


21 


40 


63 


48 


60 


60 


84 


64 


45 



137. Read the quotients and remainders obtained by dividing 
the numbers in each of the following lines by the diyisor at its 
left, and by each succeeding divisor to 12. 

in 

5) 50 5i 52 53 54 55 56 57 58 59 

6) 60 61 62 63 64 65 66 67 68 69 

7) 70 71 72 73 74 75 76 77 78 79 
§) 80 81 82 83 84 85 86 87 88 89 
9) 90 91 92 93 94 95 96 97 98 99 

10) 100 101 102 103 104 105 106 107 108 109 

11) 110 111 112 113 114 115 116 117 118 119 

12) 120 121 122 123 124 125 126 127 128 129 

\ thus, 10, 10 and 1 over, 10 and 2 over, 11, 11 and 1 
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SHORT DIVISION. 

13§. To find the qnotient when the diyisor is not greater 
than 12. 

1. Find the quotient of $68.58 divided by 9. 

^ Explanation — 1. Write the di- 

^) p6(^' S(f visor at the left of the dividend 

— ~ — with a curved line between 

P^ /^' 6 J <^hem ; and draw a straight 

line under the dividend. 

2. 9 is contained in 68 (dollars) 7 times, with 5 (dollars) remainder. 
Write 7 under the units of dollars, with a dollar sign before it. 

3. The 5 dollars remainder with 5 dimes make 55 dimes ; 9 is contained 
in 55 (dimes) 6 times, 1 (dime) remainder. Write 6 under dimes. 

4. The 1 dime remainder with 8 cents makes 18 cents. 9 is contained 
ill 18 (cents), 2 times. Write 2 under the cents. Answer, 7 dollars, 
6 dimes, 2 cents; or $7.62. 

Note. — In practice, simply : 9 in 68, 7 ; in 55, 6 ; in 18, 2. 

2. Find the quotient of $7308 divided by $12. 



6of 



^ \ u/ Explanation. — 1. Write the 

y3) ^Z^ ^ ^ divisor at the left, etc. 

2. $12 is contained in 73 
(hundred) dollars 6 times 
times with 1 (hundred) remahider. Write 6 under the hundreds. 

3. The 1 hundred dollars remainder with tens of dollars make 10 
tens of dollars. $12 is not contained in 10 (tens of) doUai-s. Write 
under the tens of dollars. 

4. The 10 tens of dollars with 8 dollars make 108 dollars. $12 is 
contained 9 times in $108. Write 9 under the units of dollars. 
Answer, 6 hundreds, tens, 9 units ; or 609. 

3. 4. 6. 6. 7, 

8 )$95.60 9 )$12.42 7 )$46.55 12 )$99.72 9)110.44 

8. 9. 10. 11. l«j. 

12 )$40.75 10 )$27.90 5)$88^65 6 )$37.42 8) 170.20 

Note. — Any remainder in the answer ma^ be md\e«k.\fc^ \)KV5fi»^^Sis..'^. 
$3.89 +. 
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139. Find the quotients: 



5)9,876 


6)10,536 


7)500,960 


8)1,000,000 


3,045 


4,078 


38,075 


875,875 


12,9G0 


12,802 


426,097 


1,200,600 


4,388 


3,979 


80,763 


400,560 


9)300,840 


10)1,200,643 


11)1,686,423 


12)5,505,600 


25,079 


578,093 


370,075 


392,725 


106,809 


1,470,902 


1,206,430 


1,000,860 


45,090 


300,036 


587,096 


470,325 



LONG DIVISION. 

140. Inductive Oral Problems. 1. How many city 
lots at *090 can be bought for *2,100 ? 

'^I'he divisors and tlui dividends are considered each as the nearest 
nuinb(?r of tons, hundreds, or thousands, etc., and then the quotient 
is found as in Hhort di'vimoii. Disregard the remainders. 

2. If Editli has 115, how many books at $1.95 each can 
she buy ? How many at $2.05 ? 

3. Mr. Charles has $24,100. How many houses costing 
$5,200 each will his money purchase ? 

4. Frank luid $.00 witli which to buy drawing books. 
The books cost $.18 each. How many could he buy ? 

5. At $6.75 a pair, how many pairs of shoes can be bought 
for $22 ? For $15 ? 

6. If readers are worth $.48 each, how many can be 
bought for $2.50 ? 

7. For how many passengers at $8.50 each will $90 pay ? 

8. How many tons of coal at $5.75 can be bought for 
$50 ? For $60 ? For $18 ? 

'^ At $.75 a dozen, how many dozen rose buds can be 
'$5.00? For 13.^^5? 
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10. If each acre of land costs $110, how many acres can 
be bought for $4,400 ? 

11. In a tract of land there are G,100 acres. How many 
farms of 500 acres each can be made out of the tract ? 

12. At $195 each, how many horses can be bought with 
$12,000 ? 

141. Bead the qnotients, but not the remainders, in the fol- 
lowing : 



20)41 


32)51 


41)42 


39 


)41 


1§)40 


G3 


65 


82 




80 


60 


89 


60 


81 




67 


42 


31 


63 


75 




91 


32 


79 


97 


83 




78 


79 


99 


95 


98 




95 


90 


1©5)740 


210)640 




407)408 




50T)614 


550 


610 




829 




963 


945 


850 




814 




1460 


930 


890 




811 




2020 


606)608 


425)430 




396)346 




295)276 


1212 


849 




490 




605 


1015 


852 




889 




822 


1815 


837 




1125 




970 



Thus: consider 18 as 2 tens and then divide 4, 6, 4, 3, 8, and 9 tens 

successively by 2 tens. The divisor thus considered is called a 

tTial divisor. In dividing by 407, close inspection shows that 

' while of 829 and 814, each contains the divisor 2 times, 811 contains 

it but once. 

142. Bead at sight the qnotients only : 

How many times. How m&ny times. How many times. 

i. $.50in$1.70 ? 5. $2.10in $15.00 ? 9. $l,010in $2,500 ? 

2. $.40 in $.90 ? 6. $1.95 in $14.00 ? 10, $3,975 in $16,000 ? 

3. $.40in$1.00? 7. $2.05 in $16.00? n. $4,907in$25,QCS<^^. 

4. i.30m$1.60? 8, #4.50in $10.00 ? m %5,0^\m%il^,^^\ 
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143. To find the qnotient when the dirisor is expressed by 
any number of figures. 

1. Find the quotient of 654,480 divided by 503. 

Explanation. — 1. Write . ^ >o V ^^ 

the divisor at the left "^ '^ ^ ^ ~503 

of the divideml with ^ O j) 6 c5 ^ , 4^ d" O 
a curved hne between ^ /i ^ 

them. Draw above the — 

dividend a straight line V O ^ ^ 

above which to write the ^^50 ^ 



quotient. 

2. 503 is contained in 654 OOO 
(thousands) 1 time with O O O 
151 remainder. Write 1 - y^/^ 
in the quotient above the ^ 
thousands and 151 as a remainder under the thousands. 

3. The 151 thousands with the 4 hundreds of the dividend make 1514 
hundreds. 503 is contained in 1514 (hundreds) 3 times, with a re- 
mainder of 5. Write 3 in the quotient over the hundreds. 

4. The 5 hundreds with the 8 tens of the dividend make 58 tens. 503 
is not contained in 58 (tens). Write in the quotient over the tens. 

5. The 58 tens remainder with the units of the „ ^ 

Ex. 1, p. 51. 

dividend make 580 units. 503 is contained in 580 17^2 

(units) 1 time with 77 units remainder. Write 1 in 9)6858 

the quotient over the units ; and write 77 at the 63 

right of the quotient and the divisor under it, with 55 

54 
a horizontal line between them. Answer, 1 thou- 



18 

sand, 3 hundreds, tens, and 1 unit, with a re- jg 

mainder of 77 ; or, l,30l7?(fx' 
Note 1. — If any partial product is greater than the partial dividend, 

the quotient is too great, and a smaller number for the quotient 

must be tried. 
Note 2. — The examples on pp. 51 and 52 may be worked in the same 

#^«». ggg Ex. 1, p. 51, as worked above. 

3. 4. 5. 

57)6;983 87^"97M8 95)16,845 
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144. Rnle for IHvlsion. — 1. Write the divisor at the left 
of the dividend, with a curved line between them. Draw a 
horizontal line under the dividend, if the divisor is not 
greater than 12 ; or above the dividend, if the divisor is 
greater than 12. 

2. Divide in succession, the number of units in the various 
orders of the dividend, beginning at the left, by the number 
of units in the divisor ; and, beginning with the first signif- 
icant result, write the result of each division on the other 
side of the horizontal line, in the quotient, above or below 
the order of the dividend divided. 

3. Multiply the divisor by the number of units in the order 
of the quotient just obtained, the order of the product being 
the same as the order of the dividend just divided. 

4. Subtract the products of the divisor by the number of 
units in the successive orders of the quotient from the corre- 
sponding orders of the dividend. 

5. Add any remainder thus obtained to the next lower order 
of the dividend by annexing, at the right of the remainder, 
the figure of this order before it is divided. 

6. Write the final remainder, if any, at the right of the 
quotient and the divisor under it, with a horizontal line 
between them. 

Proof.— Multiply the divisor and the quotiejit together and 
to the product add the remainder. The result should 
equal the dividend, 

\M. Find the qnotieuts : 

i. 97, in fS, 1,109 in 3. 1,247 in 4- 3,605 in 5. 10,770 in 

19,069 10,084 22,748 107,110 206,023 

10,704 12,750 90,070 563,412 407,756 

3,087 14,065 11,011 700,707 ^^^.'^^^ 

16^050 5,900 2,020 W,^W \^^J 
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116. To iiiviau 1 

(livitiur. 




lit the Tight of tlir 



8|0 



r, ¥48 I 56. 



1. Fiml tlie cjaotieut of «3,(J8(.l diviaed by 10. 
ExplanatioD.— ]. WHtiiig the iiiiiii- ist. 

IKK H.S ill h-hort tlivisioii, the 111,- 10 )lt3.080 , 

Bwar is Tuuiid to be *!HiB, Iho same ^^ ' 

a« tile divideuJ with the doll^w point one (ilate further to the left. 

2. Find tho quotient of *4,850 divided by lUO. 
EzpUnatloQ. — 1. Writing the l"i- 'Jd- 

uumbers us in long ilivlBion, the ¥48.5t) _ 

an»w,.r i* found to be $48.58. the 100)*4,85«.<W ' ' 

earae as the divi.iend with the ii* 

dolhir point removed two places ™^ 

to the left. , ^ 

3. Or, remove the dollar point ^* 
two phees to the left ; tlutt is, ^^^ 
SB nutny places to tho left, as 
there are ciphers in tho divisor. 

3. Find the quotient of *e53.80 divided by 1,300. 
Explanation. — I. Since the sigiiiflcant itgures 

ari^ not greater than 13, the numbers are 

written ns in ahort division. 
3. Narking oCF the tiro ciphers at the right of the divisor, as ahown 

above, divides the divisor liy 100 ; moving tho dollar point but 

places to the left divides the dividend by 100. 
S. As the divisor and the dividend have thus both been divided b} 

100, the work ia reduced without chariging the result. Prin. VI. 

The problem now is to divide |(1.528 by 12. Answer, $.544. 



I.al)t ^t8|52.e0 



4Q )3B0Q ilO )7.g(>0 



130)IMnn 800) 7,200 



X0Ol*4.fl5Cl 10 )1350.40 l,000 )|!(i.UOO. 100 )$40.50 

13. 14. IS, 

I t4<Jjl365,00Q t7QQ'^ H^ft.ftW %\ ,'iQQ\«JV?88jO00 
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147. Rules for dividing by lO, 100, etc. — I. If the 

divisor is 1 with ciphers annexed, the quotient is found by 
marking off as many figures at the right of the dividend 
as there are ciphers at the right of the divisor ; or, by 
moving the dollar point as many places to the left as there 
are ciphers at the right of the divisor. 

II. If the divisor is more than 1 with ciphers annexed, 
proceed as above, and then divide by the number of units in 
the significant figures of the divisor. 

14S. Find the quotients : 

660)172,500 25,060)100,000 14,600)9,060,400 

49,060 506,800 807,500 

300,700 44,070 1,050,000 

87,050 300,900 407,070 

100,000 88,000 5,000,000 

149. Oral Problemit. 1. How many weeks are there in 
84 days ? In 63 days ? In 49 days ? 

2. How many acres of land at $25 an acre can be bought 
for $250. For $275 ? For $325 ? 

3. What is the cost price per yard, if by selling 9 yards 
for $.90, a profit of $.09 is made ? 

4. If 12 men can build a wall in 10 days, in how many 
days can 10 men build the wall ? 

5. How many times does a wheel 12 feet in circumference 
turn in moving 2,400 feet ? 

6. A man earns $45 and spends $30 in a week. In what 
time will his savings amount to $75 ? 

7. In what time will two men, 100 miles distant, meet, if 
they travel toward each other, one at the rate of 15 miles 
an hour, and the other at the rate of 10 miles an hour ? 

8. If a merchant makes $.18 by selling 9 yards, ol ^S\:5^w>l 
at $.12 a jard^ how much did the ribbon co^\,\i\\5\^l^^^^ 
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9. If Mr. Nathan's wages are filS a week, itnd his expenaes- 
H3, how long will it take him to save t66 ? 

10. If (i pecks of apples cost 11.20, what will 8 pecka of 
apples coBt ? 10 pecks ? 12 pecks ? 

11. How many pounds of "butter at 30 cents a pound cost 
as much as 10 dozen eggs at 3 cents an egg ? 

12. If a man earns *6 a day, how long will It take him to 
earn enough to pay for 18 cowa costing $30 each ? 

13. In 480 sheets of paper, how many quires of 24 sheets 
ea^h are there ? 

14. How many sheets of paper will be required to make a 
book of 300 pages, if one she«it m^kes 13 pages ? 

15. In how many hours could a train, moving at the rate 
of 25 miles an hour, travel 25,000 miles, the distance around 
the earth ? 

16. If there were 35 hours in a day, how many days would 
there be in 1,000 hours ? 

17. A grocer exchanged 12 barrels of flour for 15 tons of 
coal at 14 a ton. What was the price per barrel of the flour ? 

18. If apples cost 3 cents each, and oranges 5 cents each, 
buying an equal number of both, how many apples and 
oranges can he bought for 4.96 ? 

19. If apples cost 3 cents each and oranges 5 cents each, 
how many oranges arc equal in value to 50 apples ? 

20. Henry bought 30 newspapers at 2 cents each. He sold 
15 at 3 cents each, and 5 at 1 cent each. In how many 
days at the same rate will he make $.50 ? 

150. Written Problemi. 1, If the receipts of a railroad 

company are t20,900 in 100 days, how much are they per day ? 

3. In how many days will a ship sail 14,000 miles, if it sails 

250 miles each day ? 

» 3. If an urmjoi 46,080 men is divided into 480 equal regi- 

fBeniSj how many men are there m ea*i\i tft^vnifti\\.t 
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4. A gentleman left an estate valued at $1,050,000 to be 
divided into 4 equal parts. One of these parts was to be 
divided equally among 20 charities. How much did each 
charity receive ? 

5. In how many minutes will a ray of light travelling at 
the rate of 186,000 miles per second reach the earth, coming 
from the sun, a distance of 93,000,000 miles ? 

6. In how many seconds will thunder travelling at the rate 
of 1,110 feet a second, travel a distance of 0,290 yards ? 

7. Mr. Johnson travelled 70,200 yards in a carriage with a 
wheel 9 feet in circumference. How many turns did th© 
wheel make ? 

8. If the earth in revolving around the sun moves 574,472,- 
976 miles in a year of 305 days, how far does it move per hour ? 

9. A wholesale grocer^s sales amounted to $1,505,690 in a 
year. What was the average per day, counting 310 business 
days to the year ? 

10. If there are 625 square miles in the island of Zanzibar, 
and 394,240 square miles in Egypt, how many times as large 
as Zanzibar is Egypt ? 

11. Mecca contains a population of 40,000 people, and 
Calcutta 871,504. Calcutta contains how many times as 
large a population as Mecca ? 

12. The Yenisei river is 3,400 miles long, and the Sagha- 
lien, 514 miles. How many rivers as long as the Saghalien 
would it take to make one equal in length to the Yenisei ? 

13. How many times as large is the value of the diamond 
export from Africa in one year, $13,712,350, as of pine- 
apples, $2,110, in the same time ? 

14. In 1880, the capital in Pennsylvania invested in gh 
ware was $3,978,406, and in New Jersey, $310,000. .^ 
many times the capital in New Jersey was m\^«t^4. m 
industry m Pennsylvania ? 
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151. Copy, and complete the following bills: 

I. Bill of items bought at different times. 

New York, May 12, 1889. 

New York Baking Company, 

To Henry Armstrong, Dr. 



1SS9 










Feb. 1 


To 40 bbl. Flour, . . . ' 


. @ $4.00 


$ 




5 


'' 15 '' Sugar, . . . 


. ® 7.50 






Mch. 3 


'' 75 gal. Molasses, . . 


. ® .15 






'' 27 


'' 9 bbl. Potatoes, . . 


. ® .90 






April 14 


'' 5 bu. Apples, . . . 


. (a .75 


$ 





Received payment, 

Henry Armstrong. 



II. Receipted bill for goods bought of a company. 

Boston, April 9, 1889. 

Messrs. Brown Bros., 

Bought of WoRTHiNGTON Mills Co. 

[Limited.] 



1SS9 










Jan. 16 


1,000 yd. Sheeting, . . . 


® $.15 


$ 




'' 29 


375 " Gingham, . . . 


® .17 






Feb. 7 


250 '' Muslin, . . . 


@ .09 






Mch. 22 


50 gross Handkerchiefs, . 


@ 21.00 


$ 





Paid July 12, 1889. 

WORTHINGTON MiLLS Co. 

per C. M. Johnson, 

Preset. 
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MISCEL.I.ANEOUS PROBLEMa 

153. Oral Problemti. 1. What is the entire cost of a 
pair of boots, $8 ; a pair of trowsers costing $4 more than the 
boots ; a frock coat costing $4 more than the trowsers, and a 
spring overcoat costing $4 more than the frock coat ? 

2. How many gallons of milk, 4 quarts each,, will be re- 
quired to fill 8 pails, each holding 6 quarts ? 

3. A book was sold for $.63, which was $.12 less than its 
cost. For how much should it have been sold to gain $.12 ? 

4. If 9 yards of lace cost $1.80, what will 12 yards cost ? 

5. If 90 men can do a piece of work in 100 days, in what 
time can 1,000 men do the work ? 

6. What will 15,000 bricks cost if 1,000 costs $10 ? 

/. How much profit is made by selling 8 houses that cost 
$10,000 each for $92,000 ? 

8. Jane has $.16 ; Mary $.15 more than Jane, and Anna as 
much as Mary and Jane together. How many cents has Anna ? 

9. How much will 50 eggs cost at $.24 a dozen ? 

10. If 100 dozen eggs cost $24, what does each egg cost ? 

11. A dozen oranges bought at the rate of 6 for $.18 were 
sold for $v40. AVhat was the profit ? 

12. A boy bought a melon for $.35, and on paying for it 
he received $.25 change. He should have received $.15 more 
change. How much money did he offer in payment ? 

13. If 5 barrels of flour cost $35, what will 70 barrels cost ? 

14. How high is a house whose three stories are respectively 
20, 19, and 18 feet high ? 

15. At 20 miles an hour, in what time will a train travel 
220 miles ? 

16. Mr. Thomson bought 15 barrels of flour at $5 a barrel. 
At what price must he sell them to make $30 ? 

17. If 20 men can dig a ditch in 5 day^, m ^\i^\. \A\s\ft ^'sxs. 
25 men dig the ditch ? 
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18. Edith is 14 yoars old ; her sister Emma is 16 years 
older than Edith. Uow old is thoir father, who is as years 
older than Eniijia ? 

19. If a barrels of potatoes cost H.SO, how many barrels 
can he bought for *4.50 ? 

30. Whuu will two horses starting from the amiiu point at 

o'clock A.M. be 150 miles a^iart, if they travel 8 jiEfl 7 miles 
an hour in opposite directions ? 

21. If two horses start at the samo place and trot in the 
same direction, ono at tlie rate of 7 miles an hour, and the 
other at the rate of 9 miles an honr, when will the one horae 
be 13 miles in advance of the other ? 

22. If a steamer can travel ^0 miles an hour in still water, 
how long will it require to travel lUO miles down a riyer 
whose water flows 5 miles an hour ? 

33. How much time will a steamer that travels at the rate 
of 15 miles iiu hour in still water require to travel 300 miles 
up a river whose water flows 5 miles an hour ? 

24, A farmer bought ti cowa for *I0<), He sold so as to 
gtiin t30 ou three cows together and to lose #5 on each of the 
three remaining cows. What was the amount of his sales ? 

IS3. Written ProbleiUN. 1. If the receipts of a street 
railroad are ^35,000 every 5 days, how much will they be in 
5 months of 30 days each ? 

2. In how many days will two ships starting at tho same 
point and sailing in opposite directions be 3,560 miles apart, 
if one ship sails 20 miles each hour, and tho other 15 miles? 

3. A coal dealer bought 350 tons of coal, weighing 3,340 
pounds each, at *3,50 a ton. He sold the coal at l|l4.35 a ton, 
eacli ton weighing 3,000 pounds. What was his profit ? 

4. Mr. Worth owes a debt of *4,200. His salary is *1,S00 

1 vf— ^ his expenses %'tb a month. In what time can he 
I pay the debt V 



^ 
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5. If a house rents for $900 a year, how much is the rent 
for 7 months ? For 9 months ? 

6. If a man earns $2,900 a year and spends $125 every 
month, in what time can he pay a debt of $2,500 and buy a 
farm for $300 ? 

7. In how many days will two steamers 1,050 miles distant 
meet if they travel toward each other at the rate of respec- 
tively 15 and 20 miles an hour ? 

8. In what time will the steamers meet, if they travel in 
the same direction ? 

9. The divisor was 165 ; the quotient, 25,060 ; the re- 
mainder, 47. What was the dividend ? 



» ♦ « 
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154. A compound or denominate number is a num- 
ber composed of units of different names or denominations ; 
but the same, in kind. 

7 yd. 2 ft. 9 in. ; 4 bu. 3 pk. 7 qt. ; 5 mi. 30 rd. 5 yd. 2 ft. 10 in. are 
compotmd numbers, 

155. Money is any currency of different denominations 
authorized by law as a medium of exchange. 

Money consists of coins and bills. Coins are pieces of precious metals 
stamped with their values, as authorized by law. Bills are either 
certificates or notes. Certificates represent values in coin, or pre- 
cious metal in bulk, called bullion ; as, silver certificates. Notes ac- 
cepted as money are promises to pay made by a nation, state, or 
bank. Checks, drafts, and notes of individuals, although constitut- 
ing the greater part of the currency of the world, are not money. 

156. United State§ Money is a decimal currency ; that 
is, ten units of one order or denomination luak^ o\i^ xscc^ <A 
the next higher order or denomination. 
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1ST. The coins in general use in the United States are the 
following: gold. *10 (eagle), *5, *3..50 ; eilvtir, *!. Ii.50, 
».25, *.1U; niukel, 6^, 3f; bronze, 2 )f, 1^. The bills in 
general use in the United States are the following : Silver cer- 
tiSeates, national bank bills, and United States notes (green- 
backs), for *1, *-3, $i). SIO, »30."*ilOO, tl.OOO, and »ilO,000. 

1S8, Cupy. and camiiilt lo ineiiior)' the following: table : 

UNITED ST-ATES IWONKY. 

10 HILLS (m.) make .... 1 cent, f, or ct. 

10 {^ENTs (f^. eta.) •• .... iDMB, . d. 

10 DIMES " .... 1 DOLI^K, . t. 

10 DULLlfiS " .... 1 KAULK, . K. 

Expressions of United Slates mnii(.>f may be treated as simple orasRotn- 
pound Diimbers ; either ns composed of units of onu dmominalioR : 
the dollar, the dinid, or the cent. etc. ; or it.s composed of onits of 
Beveral deniiminuiicma. TlieyarogeneraHytreatwl as s[mple numbers. 
150. En^lUh Money is not a decimal otirrency ; nor, ts 
its scale of uuita constant. ^^M 

160. Ccpj, and cumniit to meinorj the followln)!: table; ^^H 

ENGLISH MONEY. ^H 

) .... muke ... I PENNY, . . d. 

' oa SOVEKEIGN. 

Th« florin = 3 shillings : the crown = 5 shillings ; £1 = ?4.eflfl5. 

161. The coins in general use are the following : gold, 
sovereign and half sovereign ; silver, crown, half-crown, 
florin, shilling', and six-pence ; eopper, penny, half-penny, 
and farthing. Tbf bills in general use are bank of England 
notea, the lowt^t denomination being £b. 

hnnges are [r?i|uently made thus : £1 = ^ ; crown 
tjwn = $.625 ; florin = J.SO ; shfllinK = «,35 ; six- 
penny = 2^ -, halt-penn^ lji»; ^6mcj> = \^. 
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163. French Money is a decimal currency. 

103. Copy, and commit to memory the following^ table : 

FRENCH MONBY. 

10 MiLLiMES (m.) .... make .... 1 centime, , ct. 

10 CENTIMES " .... 1 DECIME, . dc. 

10 DECIMES " .... 1 FRANC, . . fr. 

20 francs = 1 Louis ; 1 f r. = $.193. 

164. The coins in general use are the following : gold, 
20 francs, 10 francs, 5 francs ; silver, 5, 2, and 1 franc ; also, 
50 and 25 centimes ; bronze, 10, 5, 2, and 1 centime. 

In smaU sums, exchanges are frequently made, thus : 35 fr. = $5 ; 
5 fr. = $1 ; 1 fr. = $.20 ; 50 ct. = $.10 ; 25 ct. = $.05. 

165. The unit in Oerman Money is the mark, equal to 
23.85 cents in U. S. Money. 

The principal coins are the 20-mark gold piece (about $5), and the 
silver mark (about $.25). 

REDUCTION DESCENDING. 

166. Reduce or change the following sums of United States 
money : 

to dimes. to dimes. to cents. to cents. to mills. 

L $5.00 5. $5.50 9. $5.00 13, $5.50 17, $5.00 

f. $50.00 6. $37.40 10. $50.00 U. $37.40 18, $37.40 

S. $45.00 7. $45.60 11. $45.00 15. $45.66 19, $45.66 

4. $97.00 8. $99.10 IS. $97.00 16. $99.12 20. $99.12 

Since 1 of any order in U. S. money, as in simple {decimal) numbers, 
equals 10 of the next lower order, the answers may be found by 
multiplying by 10, 100, etc. ; or, by moving the dollar mark {decimal 
point) 1, 2, etc., places to the right. 

167. Reduction descending^ is changvug ^ ^eviomwv^X^ 

number to units of a lower denomination. 
5 
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I6S. Oral Problems. 1. Charles has two Englishr goM 
coins, or sovereigiia. To how many sliillings, silver coin, are 
they oqtiul ? 

As there are 20 ahillings in eaeli Bovereign, there ute 30 ttities as Kjunj 
shillings as sovereigns in nny sum of money. 

3, Frances has a £5 Bank of England uotL-. Tu \ivw many 
Bhillinga is it equal ? 

3. Edgar bought a bicycle for £5, 58. How many shillings 
did it cost him ? 

4. Mr, Brown paid £18. 8s. to cross the Atlantic Ocean. 
How many Bhillings did his passage coat him ? 

5. Henry bought a cane for 5s. Od. H<iw many pence tlid 
it cost him ? 

5s. = ecki. : «0d. and Od. = tldti. 

6. James stopped at a hotel paying 7s. lOd. per day. How 
many pence per day was the hill ? 

7. At four pence half-penny (3 far.), how many farthings 
will a bottle of mucilage cost ? 

8. In £5. 5s. 5d. , how many pence are there ? 

9. How many ponce will a "hat for £1. 10a. 6d. coat ? 
169. Rule Tor Reduction Uc«ccndinK.~1. Multiply 

the number of units of the highest denomination in the mul- 
tiplicand by the nntnber that will reduce it to the next 
lower denomination ; ami to the product a<id the number of 
units, if any, of this lower denomination. in the multipli- 
cmd. 

3. Multiply the result by the number that will reduce it 
to the next lower denomination, adding the number of units 
of th'" ' ■iminatiou In the multiplicand, if any, to the 

n like manncT, until the required denomina- 



e the fullonin^ sums of English money: 

to >hllllDEB. to prucc. ID fn rill In EH' 




1. 50. 5. 


6. 37. 10. 6. 


11. 5. 5. 


0. 


a 


S. 135. 10. 


7. 35. 5. 9. 


IS. 10. 16. 


8. 


3. 


3. 86. ». 


8. 42. 0. 3. 


W. 4. 0. 


5. 


1. 


^,355. 8. 


S. 50. 18. 9. 


U. 15. 15. 


10. 


3. 


, S. 7(10. B. 


ro. 63. 19. 11. 


IB. 35. 13. 


9 


» 



REDUCTION ASCENDING. 

171. Kednce or change the fullonlug: sums vf United Statfis 
money : 

1. mf. 3. 50m. i. 50 d. 7. 50 5*. »- 50m. 

*. 55 ^■. 4. r>5 m. 6. 55 d. 5. 56 ^. lo. 55 m. 

Since 10 of any onler in United StalJis money, as in simple {derimafl 
nombers. make 1 of the next higber order, the anxwers may be 
obtained by dividing by 10, 100, e.ie. ; or by moving the dollar 
mark {decimal point) 1, 2, etc., plaoea to the left. 
179. Reduction aicendliig is changing a denominnte 
aumber to units of a higlior denomination. 

173. Orul Problenii. 1. Thomaa paid 60 shillings for an 
fOvercoHt. How many ponnds did it cost him ? 

The number nt pounds is one-twentieth of the number of shillings. 

2. John's board and lodging coat hini 120 shillings per 
month. IIow many pounds waa this ? 

3. Matthew earned 65 shillings in a week. How many 
bonada did he earn ? "^ ^■- ^- "•■ 

. A straw hat cost 63 pfuce. IIow many shillings did it 

^at ? ^>H1 Am. : M. 3d. 

. If a silk hat costs dGli pence, how many pounds, shil- 
lings, and pence does it cost ? ^}^^ am.; miM. ; or£i,ii.iiM. 
6. Mr. Johnson's rent is TOS pence per month. What 
is hia rent in pounds, shillinjia, and Mf^_- _ wj 
pence? 
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■ 74. Rule Tor Reduction AiceDdlng,— -]. Divide the 

dividend of auy denomination by the number of units that 
will reduce it to the next higher denomination. Write the 
remainder as units of the same denomination aa the dividend 
of which it formed a part. 

S. Divide the quotient by the number that will reduce it to 
tlie next higher denomination, and write the remainder as 
before. 

3. Proceed in like manner, until the required denomina- 
tion is obtained, writing the last quotient and the preceding 
remainders as the answer. 



the following sntUH of English money i 


m 


la pence. loHhilllusa. la ■hllllBis. to pound^^H 


/. 100 far. 


5. WO -i. 


9. 1.000 far. IS. 


1,000 tar. 


S. 150 ■' 


e. iJiO " 


lU. l.SftB •' u. 


(tOOd. 


5.500 " 


7. fi75 " 


U. 2,0BO " 15. 


OttOs. 


4. M30 ■■ 


H. 1,500 " 


m. i.eeo ■■ M. 


1.6(W«H 


DDITION 


AND SUB 


TRACTION. 


V 



1T6, 1. A grocer sold 4 pounds 8 ounces of sugar to one 

customer, and 3 pounds 10 ounces to another customer. H ot 
much sugar did he Bell to both customers ? 

7 poirnds 18 ounces ; or, as IS oiUicea equal 1 |iiiun(I, 8 pouni 

2. A jeweller bought two silver spoons ; one wraglii 
ounces 16 pennyweight ; and the other, 3 ounces 10 p 
weight, ilow much did both weigh ? 

B outlPf^K 'iXt pt>[i(iynriy:lil ; or, as 20 ] if iitiy weight equal I c 
TO* lywfiKlil. Alls. 

ay had 5 pounds 10 ounces of tlowersoj 
jouuds 8 ounces. How mucV ■waa^sKt^^ 



ADDITION. 69 

1T7. Avoirdupois H^elghl; is used in weighing all sub* 
stances except drugs at retail, and except gold, silver, and 
precious atones. 

1T§. Copy, and commit to memory the following table: 

Ayoirdnpoif Weight. 
16 ounces (oz.) .... make .... 1 pound, ... lb. 
25 pounds " .... 1 quarter, . . . qr. 

4 quarters, ) , » .... 1 hundredw't, . cwt. 

100 pounds ) 

2,000 pounds' " .... 1 ton, .... T. 

A long ton, 2,240 lbs., is used in buying and selling coal at whole- 
sale ; and in estimating duties in the custom-houses. 

1T9. Find the snms : 

1. What is the sum of 3 T. 5 cwt. 80 lb. ; 2 T. 17 cwt. 
75 lb. ; and, 5 T. 15 cwt. 50 lb. ? 

T. ewt. lb. Explanation. — 1. Write the number so 

3 5 80 ^^^^ units of the same denomination 

Q -I IV tsK and order stand in a column, and draw 

under the numbers two horizontal lines. 

2. The sum of the pounds is 205. Write 

11 39 205 205 in the column of pounds between 

T"! 7^ 1 A the two horizontal lines. 

3. Reduce 205 pounds to hundredweight 
by dividing by 100 ; that is, by imagining the decimal point re- 
moved two places to the . left ; 205 lb. thus becomes 2 cwt. 5 lb. 
Write 5 in the column of pounds under the lower horizontal line ; 
and add the 2 hundredweight with the hundredweight in the column 
of hundredweight. 

4. The sum of the hundredweight is 39. Write 39 in the column of 
hundredweight between the two horizontal lines. 

5. Reduce the 39 hundredweight by dividing by 20. 39 cwt. thus be- 
comes 1 T. 19 cwt. Write 19 in the column of hundredweight 
under the second horizontal line ; and add the 1 T. with the tons. 

6. The sum of the tons is 11, which write m tYve coVwtqw q>1 \jQras\3fc' 
tween and below the horizontal lines. Ans. ; \\ ^. \^ e^\^. ^'^^ 
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100 10 10 1 



20 



(55 



W 



68 19 







150. Rule Tor Addition. — 1. Write thc^ numbers so that 
aiiits of thf saint: deiiomiriMtioii and order form separate 
columim. 

3. Fiml the sum of the units of the lowest denomination, 
and reduiffi this sum to units of the next higher denomina- 
tion ; writing the remainder, if any, under the column of the 
lowest denomination ; and adding the units of the next higher 
deuominatious thus found witli the iinita in the column of 
that denomination. 

3. Proceed, in similar mauiicr, with the units of the dif- 
ferent denominations in their order, until the entire sum has 
been found. The sum of the units of the highest denomination 
and the remiiiuders of the lower denominations form the answer. 

Proof, — Add each ctih/mM in the opposite direction and 
find the same answer, 

151. Troy W^clght is used in weighing gold, silver, and 
precious stones. 

I* W^ciglii is used by retail druggiai 
niit to nic^mi)ry the rollowin^ tables; J 

T»7 Vochk ApotkNUln' Wai^it 



183. Apotliecariei 
183. Copy, and c 



S4 grains make 1 
SOpwt. . " ! 



penny w't, . 


pwt. 


20 grains . miike 


. iBorupH^a 


nuTice, . . 




3 scmpleg . " 


. 1 dnira, . -^P 


".mjil, , . 


lb. 


8 tlrams . . " 


. 1 ounce. . !. 






12oun(ies . ■;♦ 


. 1 pound. . 4b 


^olhuunrie 


' grain, ounce. ,uid.-^u 


1,1 are tlie same ; 


|«th..rie 


l«ui 


doontuin.'i.TdOKr 





lb. 


01. 


pwt. 


gr. 


5 


3 


9 


15 


3 


8 


11 


20 



SUBTRACTION. 71 

1§4. Find the remainders : 

1. What is the difference between 5 lb. 3 oz. 9 pwt. 15 gr. 
o^ silver, and 3 lb. 8 oz. 11 pwt. 20 gr. ? 

Explanation. — 1. Write the subtra- 
hend under the minuend, so that 
units of tlie same denomination and 
the same order stand in the same 
1 6 17 19 column. Draw a horizontal line un- 

der the subtrahend. 

2. As 20 gr. cannot be taken from 15 gr., 1 pwt. is taken from the 9 
pwt., leaving 8 pwt. ; the 1 pwt. is changed to gr , making 24 gr., 
and added to the 15 gr., making 39 gr. 20 gr. from 39 gr. leaves 
19 gr. Write 19 under the column of grains. 

3. As 11 pwt. cannot be taken from 8 pwt., 1 oz. is taken from the 3 
oz., leaving 2 oz. ; the 1 oz. is changed to pwt., making 20 pwt., 
and added to the 8 oz., making 28 oz. 11 pwt. from 38 pwt. leaves 
17 pwt. Write 17 under the column of pwt. 

4. As 8 oz. cannot be taken from 3 oz., 1 lb. is taken from the 5 lb., 
leaving 4 lb. ; the 1 lb. is changed to oz., making 12 oz., and added 
to the 2 oz., making 14 oz. 8 oz. from 14 oz. leaves 6 oz. Write 6 
under the column of ounces. 

5. 3 lb. from 4 lb. leaves 1 lb. Write 1 under the column of pounds. 
Ans. : 1 lb. 6 oz. 17 pwt. 19 gr. 

2. 3. 4. 

A. 5. 3. B- gr. lb. 01. pwi gr. ft> 1- 3. 9. gr. 

8651 11 10 969 13 1524 

3 11 7 2 18 5 10 19 21 7 9 6 2 20 



4 


6 5 1 13 
















5. 


6. 








T. 




ft. 


|. 3. 9. gr. 


£. s. d. 


far. 


J. 


owt. 


qr. lb. 


ot. 


14 


9 6 2 18 


75 11 10 


3 


40 


17 


2 20 


11 


12 


8 7 1 19 

• 


69 15 11 


3 


35 


18 


3 21 


12 



8. How much heafier is 18 lb. oz. 9 pwt. 10 gr. of ^old^ 
than 15 lb. 5 oz, 12 pwt. 5 gr. of silver ? 



DENOMINATE INTKGRRS. 

19S. Rule for Subtraction. — 1. AVrite the subtraiu 

under the miiiueinl, so tliat units oJ tLe saiae denominatioD 
and units of tlie same order form B(?parate columns. 

3. Beginning with thu lowest denomination, subtract the 
number of units in each denomination of the subtrahend 
from the number of units of the same denominatiou in the 
minuend, and write the result underneath the column. 

3. If the number of units of any denomination of the snb- 
trahend is greater than the number of the same denomina- 
iu the minuend, to the number in the minuend add 
one unit taken and reduced from the next higher denomina- 



tion 



n the minuend; and remember when subtracting in 



the nest higher order, that the number of that denomin&- 
the minuend has been diminished. 

4. If there are no units iu the next higher denomination 
in the minuend, take one from the first higher denomination 
containing units, and proceed by continued reduction to find 
the requisite units. 

5. The different remainders together form tlic answer. 
Proof. The remainder added to the subtrahend equals the 

minuend. 

186. Find the sums: 



Ik. !■ J. a. gt. 


lb. 01. pwt 


gt- 




T. nrt. lb 


£. t- i. fir. 


35 10 7 3 18 


5 15 


il 




15 15 15 


100 10 10 


11 6 6 1(1 


11 11 


19 




3 19 99 


55 15 11 3 


13 9 1 13 


6 i 13 


4 




13 46 

7. 


106 19 9 a 


a. 


6. 




8. 


£. 1. d. fir. 


T. oirt, lb. 




n. 


M-PWt, gt. 


ft. i. 3. ^. r 


200 13 4- 1 


30 19 18 




8 


8 18 18 


3 3 7 3 IS 


30 o " " 


46 14 9S 




6 


16 


13 11 U 1 10 


" 


13 50 




14 


1! 33 


5 10 fi 3 



1§T. Find the remainders : 


kx^A. 


AVA^* 


40 


1. 




il. 




3. 


4. 


£. ■. d. ht. 




Ik. w. fwt. gr. 




T. ewt lb. 


Ak S. 3. 9. gr. 


100 10 10 2 




40 10 10 10 




19 9 19 


4 1 2 10 


49 19 11 3 




15 11 11 21 




11 19 29 


2 11 6 2 12 


0. 


«. 


7. 


8. 


T. ewt. lb. 


Ak 


5. 3. 3. gr. 


lb. 


M. fwt. gr. 


£. B, Lht. 


25 18 67 


10 


6 2 16 


5 


15 15 


200 


17 19 76 


7 


11 7 1 19 


3 


10 16 16 


99 19 11 3 



MISCELLJV.NEOUS PROBLEMS. 

1§§. Oral Problems. 1. How many shillings are there 
in £34? In £49? In £107 ? 

2. How many yards are there in 54 ft. ? 

3. If a Reader costs Is. 6d., and a slate 3d., what change 
fihould be received on paying for them with a florin (28. ) ? 

4. A coal dealer bought coal by the long ton and sold it by 
the short ton (of 2,000 lbs.). How many pounds did he save ? 

5. If every 4 pounds are worth 1 cent, how much does a 
coal dealer save in saving 240 pounds ? 

6. If 10 gr. of silver are worth 2^ cents, how much less 
than 1.50 is a silver trinket weighing 100 gr. worth ? 

7. A druggist had 1 3 of quinine and sold 10 gr. How 
many gr. did he have left ? 

8. How much of $5 will be left, after paying for beef 
weighing a quarter (of a cwt.) at $.20 a pound ? At $.19 ? 

9. If 4 gr. of silver are worth 1 cent, what is the value of 
a silver spoon weighing 1 oz. ? 

10. A jeweller having a small bar of gold weighing 1 lb. 
removed 15 pwt. How many pwt. were left in the bar ? 

11. A gentleman travelling abroad gave a 5^5 ^o\^ ^^^^^ ^^"^ 
a £1 gold pieccj or sovereign. How many ceiiX.^ dA^\ife Vs^*^- 




DENOMINATE INTEGKltS. 



13. How much would a travelier pay for tlio exchange, i 
he eschanges ten io gold piticus for 10 sovereigns, lliu difler-l 
once in value betweou tile two ooius being 1. 135 ? 

13. If a franc were worth $.30, how much would bo h 
exchanging a, ^5 gold piece for a Louis ? 

14, A franc being worth $.193, what is tho dillerence in ' 
Taluo between a, half Louis and a #2.50 gold coin ? 

IB. Wliat is the cost of 12 powders etich containing 1 i at 
lOjia : ? At 15 (*n 3? 

16. A druggist had 1 lb. of arsenic and sold 1 Z. How 
much did he have left ? 

17. What is the united weight of 3 silver spoons, weighing 
eepectivety 10 pwt. 1 oz. ; and, 1 oz. 10 pwt, ? 

18. What is the cost of 3 silver spoons together weighing 
3 oz., if 4 gr. of silver arc worth $.01 ? 

19. A grocer bought 1 cwt. of sugar and sold from it 5 
packages each containing 15 oz. How much of the sugar did 
he have left ? 

30. If 8 steaks, each weighing 1 lb. 4oz., arc cut from a 
hundredweight of beef, how much of the beef is left ? 

31. In shopping, in London, n lady purchased three articles 
costing 5s. Gd., 3s. 3d., and Is. 3d.; she paid for them with 
a half sovereign. How much change should she receive ? 

180. WrIUeii Problemtt. 1. Mr, Andrews bought a 
farm for SHt),3i'5 ; he made two payments on it of respectively 
*8,250 and $4,500. How much does he owe on the farm ? 

2. A merchant bought 61 rolls of carpet, each containing 
73 yards, at $1.76 a yard. He gave in payment a $10,000 
check ; how mucli money should be returned to him ? 

3. A coal mei-chant bought 350 long tons of coal at $3.75 
a ton ; he sold all at $4.50 a short ton. What was his gain ? 

4 If a silveremith buys 15 lb, of silver at $.05 per juvt., 
aad sella it at the mte of 10 gr. for 1^ 4, what is his yrotit ? 



MISCELLANEOUS PROBLEMS. 76 

5. A druggist bought 100 lb. of copperas at $.03 per lb.; 
he sold it all in 8 | packages at 1.10 each. How much 
money did he make ? 

6. Mr. Baker made 15,000 by selling 7,500 barrels of flour 
at $6.25 a barrel. How much per barrel did the flour 
cost ? 

7. How many dozen silver teaspoons, each spoon weighing 
1 oz., can be bought for $86.40, at $.06 per pwt. ? 

8. Find the cost of a hundredweight of sugar mixed in 
equal portions from sugar at 5, 7, 8 and 10 cents per pound. 

9. What is the average cost per horse, if 4 horses cost re- 
spectively $375, $425, $512, and $688 ? 

10. A paid $25 per acre for his farm of 327 acres ; and B 
paid $19 per acre for his farm of 417 acres. What is the dif- 
ference in the value of the two farms ? 

11. What is the cost of the following amounts of coal at 
$4.62 per T.: 88 T. 1,900 lb.; 43 T. 1,775 lb.; 125 T. 1,225 
lb.; 57 T. 1,100 1b.? 

12. A gentleman left $2,200 to his wife, $150 to a servant, 
and the rest of his property in equal shares to his 7 children. 
The entire estate was worth $13,025. What was each ehild^s 
share worth ? 

13. A jeweller owing $2,500 gave in part payment of his 
debt 100 doz. spoons, each spoon weighing 2 oz., at $.04 per 
pwt. How much did he still owe ? 

14. Change nine hundred seventy-four $5 gold coins to 
English sovereigns at $4.87 each ; and with the money pay 5 
creditors equal amounts. How many pounds does each credi- 
tor receive ? 

15. What is the difference in grains between 90 pounds in 
avoirdupois and 90 pounds in Troy weight ? 

16. From 11 pounds of Troy weight, subtract 11 ouiLQ.^^\a. 
apothecaries^ weight What is the xexnamdiet m ^^^vokS^*^-. 




DENOMINATK INTEGERS, 
MULTIPLICATrON AND DIVISION. 

190. I. If (laoli of 5 jure contain 1 gallim 1 quart of i 
gar. Low much do tho 5 jars logotlit-r oontain ? 

5x1 quart = 5 quarts = 1 gallon 1 quart ; 5 >i 1 gallon = 5 gal- 
lons. Ans.; B gallons 1 quart. 
3. A can of milk was om|itiod into 6 pans, eaoli holding 3 
quarts 1 pint. How much milk did the can contain ? 

6 K 1 pint = pints t= 3 quarts ; 6 x 8 quarts = 18 quarts. Aub.; 

3. Edward had on hia wagon 4 sacks, each containing 2 
bushels 3 pecks of wheat. How much wheat did he have ? 

4x3 peeks = 13 perks = 3 l.uslipls : 4 x 2 Ipushels = 8 hushels. 
Ans. r 1 1 bllpliels. 

4. A basket holding 2 quarts 1 jiint nf hurries boing filled 
8 times, held as many berricia as a pail. How many berries 
did the pail hold ? 

8x1 pint = 8 pints = 4 qiiai<« ; 8 x 3 quarts = 18 quarts. Ans.; 
20 ijiiarts, or 3 i)wbs 4 quarts. 

191, Liquid uicniiurc is used for inGa.Buring liquids ; m 
milk, vinegar, etc. 

Iftil. Dry moBHirc is used for nn 
fruits, grains, sccda, etc. 

19^, Copy, and coianiit to iiieinory thn Tolloning tables: 
CHparlly. 



ids; Ml 

'I 



Liioid lleuan. 


Drjr Ntuiin. ^^M 


4 gills(gi.)makBlpint, . . . pt. 


3 pints (pt.) m^ke 1 qiiarl,, . . , qt * 


a pints . . " 1 quart, . . qt. 


8 quarts . . 1 peck, . . . pk. 


4 quarts . " 1 gallon. . . gal. 


4 pecks . . " Ibusliel, . . bu. 


8U gaUons . " 1 barret, . . bl. 


A Small SKasU!r eqoaia U qnarts. A liw 




rel eqnalB about £1 baxtiela. 


,.~ w contains 831 cu. in.; t 


lie bushel, 13,150.43 en. in. The bai^ 


the ho^^shwul are diffe 


rent for different aubstance.? and in 


SUtes. 
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bv. 


Pk. 


qt. 


4 


3 


5 
46 


225 


2 


6 Ans. 


41 
184 

225 


28 
138 

4)166 


8)230 
28 +6 



41-1-2 



194. Find the products : 

1. What is the product of 4 bu. 3 pk. 5 qt. multiplied by 

46? 

Explanation.—!. Write the multi- 
plier under the lowest denomina- 
tion of the multiplicand ; and 
draw two horizontal lines under 
the multiplier. 
2. Multiplying the 5 qt. by 46 gives 
a product of 230 qt. Write 230 
in the column of quarts under 
the lower line. 

3. Reduce the 230 qt. to pecks by dividing by 8 (as there are 8 quarts 
in a peck), obtaining 28 pk. 6 qt Write the 6 qt. in the column of 
quarts between the two lines ; and write the 28 pk. in the column of 
pecks below the lower line to be added to the product of the pecks. 

4. Multiplying the 3 pk. by 46 gives a product of 138 pk. Write 138 
in the column of pecks under the lower line. Adding the 28 pk. 
obtained from the products of quarts gives 166 pk. 

5. Reduce the 166 pk. to bu. by dividing by 4 (as there are 4 pecks in 
a bushel), obtaining 41 bu. 2 pk. Write the 2 pk. in the column of 
pecks between the lines ; and write the 41 bu. in the column of bush- 
els below the lower line to be added to the product of the bushels. 

6. Multiplying the 4 bu. by 46 gives a product of 184 bu. Write 184 
in the column of bu. below the lower line. Adding the 41 bu. 
obtained from the products of the pecks gives 225 bu. Write 225 in 
the column of bushels, between the lines. Ans. 225 bu. 2 pk. 6 qt. 





3. 




3. 






4. 






5. 




1ml 


pk. 


qt 


gfti. qt. 


pt. 


bn. 


pk. 


qt. 


«»i. 


qt. 


pt. 


9 


3 


7 
25 


21 2 


1 
33 


15 


1 


6 
53 


40 





2 

«9 -. 




6. 




T. 






8. 






9. 




Vb. 


01. 


pwi 


T. cwt. 


lb. 


A. 


5. 


. 3. 


pk. 


qt. 


pt. 


25 


9 


18 

75 


33 19- 


75 
83 


46 


11 


7 


^ 


n 


\ 



DENOMINATE INTEGERS. 

IftS. Rule Tor nulllpllculioii. — 1. Write the multi- 
plier at the riglit under tlio Lowest deuomi nation of the mul- 
tiplicand, ajid draw two liorizontal lines under the multiplier. 

2. Beginning ab tlie right, multiply in ttueeession the num- 
bers of the denominations of the uinltiplieand by the multi- 
plier, writing the proiiucta under the lower line. 

3. Keduce each product, if possible, to units of the next 
higher denomination, abiding the units of the higher denomi- 
nation thim obtained to the produet of that denomination; 
and writing the remainder, if any, between the lines in the 
column of the denomination from which it wits obtained. 

4. Write between the lines in the column of the highest 
denomination the result obtained by adding the product of the 
highest denomination to the units of the same denomination 
reduced from the products of the lower denominations. This 
result, together with the remainders of the products of the 
lower denominationM, forma the answer. 



andlfj™ 



Longitude and Tiiuv. 
I»6. Time is a portion of durallon, and it it 
the revolution of the earth iiroinid the sun {a year) ; andl) 
the rotation of the earth on its axis (a day). 

WT. The solar year and day being variable quantitiee, the 
calendar years and days and the clocks are adjusted so a6 to 
keep mean (or average) solar time. 

I»8. The year is divided into months, called calendat 
months, whose names and number of days are as follows ; 

'J. Jftimarj, . . . 31 dnj-s. 7. July, 31 daf& 

S. February, . . . 38 ■' S. August, 31 " 

S. March, .... 31 " 0. Septeml^r 30 " 

i. April, 30 •' 10. OeUiU'V ai " 

£. Msy 31 - 11. November, .... 30 " 

g. June, yO " n. TlOTecnbiT 31 " 

In JuHii years, FtAiruwY \ift3^'i ia-js. 
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1©9. The number of days in each month may be easilj 
remembered by the following couplets : 



Thirty days hath Septeml>er, 
April, June, and November. 



All the rest have thirty-one, 
Save February, etc. 



300. Copy, and commit to memory the following : 

30 days make .... 1 month, . 



12 months 

365 days . 

366 days . 
100 years . 



(( 



K 



ii 



it 



1 year, . . 
1 year, . . 
1 leap year.. 
1 century. 



mo. 
yr. 



Every fourth year is called a leap year, and contains 366 days. If the 
number of the year is divisible by 4, it represents a leap year. No 
number, however, ending in two ciphers represents a leap year, un- 
less it is divisible by 400. 

201. The earth making one complete rotation on its axis in 
twenty-four hours causes the sun to appear each day to describe 
around the earth the circumference of a circle. This cir- 
cumference is divided into 360 equal parts, called de^reei 
{°) of longitude. 

303. liongltude is angular distance measured around th^ 
earth from east to west, or from west to east. 

203. As the sun brings the noon-day toward the west, the 
time of day is always morning to the west of the sun ; after- 
noon to the east of the sun ; and noon on the north and 
south line (meridian) immediately under the sun. 

204. liongltnde and time are compared as follows : 

Loagitnde. Time. 

60 seconds (") make 1 minute ('). 
60 minutes . . " 1 degree (°). 
360 degrees . . " 1 circle, c. 
SO** = 1 sign, S. 

a05. The sun appears to move 3G0° in 24 hours, or 15° 
in 1 hr.; 15' in 1 min. ; 15" in 1 sec. ; hence, the 

306. To Reduce Time to Longitude*. "N^xAXa^^ Vj ^5i, 
aor. To Reduce I^ongrltude to Ttmie \ T>\V\^^\j.l 



60 seconds (sec.) make 1 minute, m. 

60 minutes . : " 1 hour, hr. 

24 hours ..." 1" day, da. 
7 da. = 1 wk.; 4 wk. = 1 mo.; 53 wk. = 1 yr. 
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90§. Find the qnotients : 

1. What is the quotient of 12° 40' 32" divided by 15 ? 

Bzplanation. — 1. Write the di- 
visor at the left of the dividend, 15 )12"* 40' 32 '' 
with a curved line between 50 42^ Ans. 
them ; and draw two horizon- 7^0 600 
tal lines under the dividend. _40 J2 

2. As the units of the first de- 15)760 15)6^ 
nomination of the dividend do 60+10 42+8 
not contain 15, reduce them to 

the next lower denomination, by multiplying by 60, as 1 degree 
equals 00 minutes, writing the product 720 in the column of that 
denomination under the lower line. 

8. Add the 720 minutes to the 40 units of this denomination in the 
dividend, obtaining 700 minutes. Divide the 700 minutes by 15 ; 
write the quotient, 50, in the column of minutes between the 
lines ; and reduce the remainder to units of the next lower de- 
nomination, writing 600, tlie number of those units, in the column 
of the next lower denomination under the lower line. 

4. Add the (KK) seconds to the 32 seconds in the dividend, obtaining 
682 seconds. Divide the 032 seconds by 15, and write the quo- 
tient in the cohunn of seconds between the lines. 
Ans. : 50 min. 42^^^ ^t»c. 

909. Rule for Division. — 1. Write the divisor at the 
left of the dividend with a curved line between them and 
two horizontal linos below the dividend. 

2. Beginning with the highest denomination, divide the 
denominations in sueoession by the divisor, writing the quo- 
tient in the eolumn of the Siime denomination, between the 
horizontal linos,* and reducing the remainder, if any, to units 
of tho next lower denomination. 

;>. Add the units of the lower denomination thus obtained 
to the units of this denomination in the dividend and then 
livjih*. The sut*eessive quotients together with the last re- 

> ansirer. 
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310. Find the products 


• 
• 










1. 




2. 






3. 


4. 




o / 


// 


hr. min. 


•ee. 


bn. 


Pk. «t 


flL qi 


Vi 


12 25 


10 


2 4 


45 


40 


3 5 


100 3 


1 




12 




25 




38 




50 


5. 




6. 






1. 


8. 




T. «iri 


lb. 


lb. 01. 


pwt. 


lb 


5 3 9 


£. 1. 


4. 


45 19 


50 


12 10 


15 


38 


8 5 2 


10 10 


10 




75 




63 




27 




93 



311. Find the quotients : 



1. 



it. 



3. 



4. 



o ' " hr. min. lee. 

12)27 50 30 15)20 30 45 



bo. pk. qi. gal. qt. pi 

25)80 3 G 10)50 2 1 



6. 



6. 



y. 



8. 



T. ewt lb. lb. 01. pwt. lb. ; 3 3 £ I. d. 

40)28 , 18 80 12)25 10 10 10)13 9 7 2 19)90 9 9 



Miicellaneons Tables. 
313. Copy, and commit to memory the following tables : 

Papor. Oonntiiig. 



24 sheets . .' . make . . 1 quire. 

20 quires ... ** . . 1 ream. 

2 reams ... " . . 1 bundle. 

5 bundles . . *' . . 1 bale. 



12 things . make . 1 dozen, doz. 

12 dozen . " . 1 gross, gro. 

12 gross . . ** . 1 great gross. 

20 things . " . 1 score. 



313. In making books, large sheets of paper are folded, as 
follows : 



M«.offUdi. 


Ko. of le»TOt. 


No. of pages. 


Siaoofbook. 


1 . . 


. . « . . 


• • 4 • • • 


. . folio. 


2 . . 


4 


• • O • • • 


. . quarto, 4to. 


3 . . 


• . o . • 


16 . , . 


. . octavo, 8vo. 


4 . . 


• • \a • . 


• • <*^4 • • • 


. . (iViQ«\.ViVl\\WVi,VJt»^3^^ 


4 . . 


. • 16 . , . 


oZ . , , 


. . \^mo- 



DENOMINATE INTEGERS. 



MISCELLANEOUS F 



■i [it. bottles ^^^ 



314. Oral Problemi. I. How nmiiy :] i>t. I 
be filled from 13 gallons of wine ? 

3. IIow many 2 gr. pills can bu luadu from 4 3 of qui- 
nine? 

3. How much docs a grocer charge for 3 lb. 13 oz. of apiee 
at ti.05 an uuuce ? 

4. What does a druggist oharge for 6 lb. 3 oz. of herbs at 
*.03 an ounce ? At *.04 ? 

5. If 4 lb, 6 oz. of candy is dividt-d equally amoug 7 girls, 
how much does each girl receive ? 

6. How many tons of coal at 15 a ton will ]>ay for 100 
bushela of apples at t.20 a bushel ? 

7. What wilt 5 pints of milk cost, if 8 quarts coat !(l.fi4 ? 

8. If 3 lb. 13 oz. of beef oost *.*iO, liow much will 1 lb. 
oz. cost ? 

fl. At 3 1* per oz., what will 100 lb. of coffee cost ? 

10. Charles bought an Arithmetic for *.56 ; a Reader, *.33 ; 
and a Speller, $.15. IIow much change should he receive 
on paying for them with 9 dimes and a 5 (f piece ? 

11. A grocer had a bushel of potatoes and sold from it 
1 pk. 6 qt. and 3 pk, 3 qt. How much did he have loft ? 

■-C 9IS. Wrillen ProitlemH. 1. Having money to invest, 
Mr. Franklin bought 4 farms valued at *3,750 each ; 125 
head of cattle at $1?.,')0 each ; and 450 abares R. K, stock 
at 178 per share. He then had $1,975 left. How much 
money did he have at first ? 

3, A man bought 37(i acres of land at $14 an acre, and 

sold it all for $5,675. Did he gain or lose, and how much ? 

3. From a barrel of oil, llie following quantities were re- 

1. a qt. 1 pt. ; n gal. 3 cit.; and gal. 1 qt 

i htt ? 



^ 



MEASUREMENT. 83 

4. What will 15 doz. cans of oil cost, if each can contains 
2 qt. 2 pt. at $.03 a pint ? 

5. HoiJv^ much flour at $4.50 a barrel should be given for a 
dozen sacks of wheat, each sack containing 2^ bu. 2 pt. at 
$1.20 per bu. ? At $.30 per pk. ? 

6. If each box of berries can be bought for 6 d. , how many 
boxes of berries can be bought for £10. 10s. 6d ? 

7. How much milk can be poured into four cans holding 
respectively 1 gal. 3 qt. 1 pt^ ; 2 gal. qt. 1 pt.; 1 gal. 1 qt. 
1 pt.; and 2 gal.^2 qt. 1 ptl? 

8. A druggist sold 4 lb. 3 § 2 3 , and 2 lb. 7 5 5 3 of a 
drug at $.05 per 3 • How much did he sell it all for ? 

9. From 10 lb. 7 oz. 1 pwt. take 7 lb. 10 oz. 10 pwt. 

MEASUREMENT. 

316. 1. How many feet high are you ? 

2. In walking, what is the length of an average step ? 

3. How many inches long is your slate ? How wide ? 

4. How long is your desk ? How wide ? How many feet ? 
How many yards ? 

5. How long is the school-room ? How wide ? How high ? 

6. How many feet are there in the width of the school- 
house lot ? 

liength. 
aiT. A line is that which has only length. 



Long Measure. 

12 inched (in.) make 1 foot, . ft. 

3 feet ..." 1 yard, . yd. 

5^ yards, 
lOi feet, 

A farlong (far.) equals one-eighth ot &\D\\.e. 



I . " 1 rod, . rd. 



320 rods . . make . 1 mile, mi. 

5,280 feet, 

1,760 yards, 

3 miles ..." . Wa^ixvfe^ 



I . »* .1 mile. 



DENOMINATE INTEGKRS. 



91S. Find the number of: 



//-9 ft. 

s. 7 ft. 

J. la ft. 



i. 4 yd. 
6. 3 rd. 
6. a mi. 



r. 3 yd. 1 ft. 
S. 3 rd. 4 yd. 
3, 5 mi. 5 yd. 



IE. 400 in. 
ir. 330 ft. 
IS. 635 ill. 



19. 25 mi 
?o. 200 ft. 
Si. 150 rd. 



JO. 16 rd. yd. 2 ft 
27. 3 mi. 30 rd. 1 ft 
IS. b mi. 5 yd. ft, 

. I 3S- 300,000 in. 

SS. 75,000 ft. 

. I S4. 11,000 rd. 



13. 375 rd. 
li. Uti rd. 
IS. 500 mi. 

The praoeding 
de-nceiiding. 

31V. Surveyors' Measure is UBed in surveying, or in 
measuring land. The measuring line is Gunthur'a chain, 
66 feet long, and containing 100 links. 

7.92 in. muke 1 link; 100 links mnke 1 chnin ; 80 cliaiiia make 1 q 



di|j1os illuatratu Ttduclimi ancejiding and reilvclioTt 



Surface, 
aao. A Hupfaee has length and breadth only, as the^ 
face of this piige, of the floor, etc. 

StikM Mtuui 
144 aqunre inelies {aq. in.) . . iimke . . 1 square foot, . 
9 square feet 

BOJ square yards .... 



I 



I square rods 



1 square yard, 

I square roil. 

^ ( ■ or perc*. 



6as squnre links = 1 square roil. 
16 squaru nids = 1 square! eh. 



. I Hquare milei. 
10 square fh. = : 
IHO Hc[Uttre rods = 






P. _ 



aai. A roetaneile is a Hat anrfium with four Htraight sides 
and four equal angles or comers. 

aaa. A square is a rectangle with four equal sides and 
igles. A square inch is a. square eaoh of vhose 
cb ill lensth. 



heasure:u£nt. 



I a S 4 S 3 8 



. To find the area, or number of square units in a 
rectangle, multiply the number of 
units in the leDgth by the number in 
the breadth. Thus, if a slate is 8 
inches long and 5 inches wide, its sur- 
face contains fi X 8 or 40 square inches. 

334, Written Probleni§. 1. What is the area, or num- 
ber of square units, in a floor, S8 feet long and 18 feet wide ? 

3. If a pavement is 35 feet long and 16 feet wide, how 
many square feet of surface has it ? 

3. How many square feet are there in a passage-way 40 
feet long and 4 feet wide ? How many square yards ? 

4. A rectangular field was 1,000 rods long and 125 rods 
wide. How many acres did the field contaiu ? 

5. In a territory having the figure of a square, each of the 
Bides being 350 miles long, how many acres ^re there ? 

Volume. 

335. A solid bae length, breadth, and thickness. 



1,728 cubic inches (cu. in.) , . i 

27 cubic feet 

138 cubic feet . . . . . . 

A pile of wood 8 feet long, 4 f 



.lie , . 1 oibio foot, . cu. ft. 
' . . 1 cubic yard, . cu, yd. 

. . 1 cord, C. 

t high, aud 4 feet wide is a, cord. 



One foot in length of this pUe, or 16 cubic feet, is a. cord foot. 
336. A cube is a solid bounded by six equal squares. 
A cubic foot ia a cube each of whose edges is 1 toot long. 
327. To find the volume, or number of cubic units, in 
any cube, or in any solid 
bounded by six rectangles, 
multiply together the num- 
ber of units in the length, 
the breadth, and the thick- 
ness expteesei m ■\Hi*». <A 
the same denomination. 



.---r^ 


^^r^ 


^ 




f 


^, 


^ 


- 












>i-^ 




r^ 




IP- 






























-^ 




^■' 









DENOMINATE INTKGERS. 



998. Written Problciufi. 1. How many cubii! uu^es 

are there in a ciibiwtl block of wood, ea«li of the edges being 
8U iut;hua in Itingtli 't 

%. What iH the difference between 10 cubic incljf a and a cube 
each of whose edges is 10 inchea long ? 

3. A block of ice is 8 feet long, 6 feet wide, and 3 feet 
thick. How many cubic indifa docs the block contain p 

MISCEL-LJ^NEOUS PROBLEMS. 

339. Oral PrMbleiuA, 1. How many cnbic inches of air 
are there in a rooiri 30 feet long, 20 feet wide, and 10 feet 
high ? 25 feet long, 15 feet wide, and 12 feet high ? 

2. How many onnces are there in a tank of water 5 feet 
deep, 5 feet long, and 5 feet wide ? 

1,000 oz. of wal«r = 1 pu. ft, 

3. How many ounces would there be in a bar of iron 1 foot 
thick, 1 foot wide, and 2 feet long, if each cubic foot weighed 
8,000 ouncee ? 

4. In a block of atone, hi>w njany cnbic feet are there if it 
is 1 foot wide, 1 foot thick, and 1 yard long ? 

5. Ab 80 chains (surveyor's measure) make a mile, boir 
many feet long is the chain ? 

6. How many acres are there in a aqi^arc tract of land, each 
side of the tract being 10 miles long ? 

7. To contain 640,000 acres, how many miles long ehall ft 
tract of land be, if it is 10 miles wide ? 

8. If a room 25 feet long by 20 feet wide contains 5,000 
on. ft., how high ia the ceiling ? 

M^ A flag pole was 3 yd. 3 feet 8 in. long. How many 
3S long was the jiole ? 

, A telegraph pole stood 50 feet in the air, 5 ft, 9 in. in 
F-. afl<] 4 ft. 3 in, in the ground. How many feet long 
f How many mc\iea\oii%'i 



MISCELLANEOUS PROBLEMS. 87 

11. How many 3 pt. bottles can be filled with 15 gallons 
of milk ? With 20 gallons ? 

12. How many doz. silver spoons, each spoon weighing 2 
oz., can be made from 12 pounds of silver ? 

13. If from a ton of coal 4 boxes each containing 2 cwt. 

1 qr. of coal are taken, how many hundredweight will be 
left? 

14. A mixture of metal weighed 10 lb. ; it contained 4 lb. 
9 oz. of lead, and 2 lb. 7 oz. of iron ; the remainder of the 
mixture was zinc. How much did the zinc weigh ? 

15. A box containing 2 bushels of strawberries was bought 
for $1.60 a bushel. The berries were put into quart baskets, 
and sold at 10 cts. a quart. What was the entire gain ? 
AVhat was the gain per quart ? 

16. How many English shillings should be given for $25 
in gold, if the exchange is made on the basis of a sovereign 
for a $5 gold piece ? 

230. WrlUen Problems. 1. Mr. Franklin paid each 
year $15, car fare ; $5, postage ; and $25, oflSce rent. How 
much did these items cost him in 2 years ? 

2. A trader gave 48 horses for 144 cows at $43. What 
value per horse did he receive ? 

3. If a grocer buys 12 barrels of sugar at $16, and 17 bar- 
rels at $13, how much would he- gain by selling the entire 
quantity at $18 a barrel ? 

4. What would 3 loads of hay weighing respectively 1 T. 

2 cwt. ; 19 cwt. ; and 1 T. 1 cwt. cost, at $. 60 per cwt. ? 

6. What would be the value of a bar of silver 4 feet long, 
2 feet wide, and 1 foot thick, if a cubic foot weighed 10,000 
Troy ounces, at $4.75 a pound ? 

6. At $80 per Troy pound, what will be the value of a bar 
of gold, 3 feet long, 2 feet wide, 1 foot ttvick, *\i ^^c>cl q^xj^-v^ 
loot weighed 20,000 ounces ? 




DENOMINATE INTEDERS. 

a of 5 men arc respectively : iO, 33, 67, 24, anil 
What is their average age ? 

8. Mr. Biehardson began biiBiness with a, store worth 
86,300; fixtures, *426 ; and stock, $39,732. The first year 
he gained 13,271. How much was liis property then worth ? 

9. How many aiWer pitchers each weighing 3 lb. 5 oz. 10 
pwt. can be made from 51 lb. 10 ok. 10 pwt. of silver ? 

10. Into how many farms containing 50 acres each, can a 
tract of land containing 100 square miles bo divided ? 

11. If a wall contains 8,000 cubic feet of stone, and it is 

2 feet thick by 100 feet deep, how many feet high is it ? i 

13. Mr. Johnson made tS.OOO by selling 7,000 barrels of 
flour at #4.77 a barrel. How much did each barrel cost him ? 

13. How many loaves of bread, each made with 8 ounces 
of flour, can be made from a. barrel of 19(i pounds of flour ? 

14. A manufacturer paid *33 for 5 loads of coal, each load 
containing 25 bushels, weighing 1 ewt. per bushel. How 
much did the coal cost him per ton ? 

pfl^. What is the average price per pound of 4 kinds of cof- 
fee at respectively 36 (*, 28 ^, 30 (*, and 32 ^ ? 

16. How much will 135 pounds of tea be worth, if it is a 
mixture of equal portions of tea of three different ralues : 
».60, *.75, and *.90 per pound ? 

17- If 9 barrels of oil. each containing 30 gallons, are 
pouretd into cans, each containing 1 gal. 1 pt., for how much 
will all the oil be sold at 14 cents a can ? 

15. If from 100 ft., of sulphur a druggist sells 100'- pack- 
ages, each containing 33 33 23, how mucli of the Bulphur 
will he Lave left P 

19. From a farm of 260 acres three farms were sold con- 
taining respectively : 25 A. 3 "R. 34 P. : 48 A. 3 R. 20 P. : 
sad SO A, R. 38 P. How mvic\v of the farm remained 



^^^ 



MULTIPLES AND DIVISORS. 

231. A factor or maker of a number is any one of the 

numbers which multiplied together give that number as a 
product. 

The factors of 6 are 3 aad 2 ; the factors of 10 are 5 and 2. 

232. A multiple of a number is a product obtained by 
multiplying that number by any integer or whole number. 

The multiples of 2 are : 2, 4, 6, 8, 10, 12, 14, etc. ; of 3 : 3, 6, 9, 12, 
etc. ; of 4 : 4, 8, 12, 16, etc. ; of 5 : 5, 10, 15, 20, etc. 

.233. If a number is used twice as a factor, the multiple 
or product is called the iquare of that number. 

2 X 2 = 4, the square of 2 ; 3 x 3 = 9, the square of 3 ; 4 x 4 = 16, 
the square of 4 ; 5 x 5 = 25, the square of 5. 

234. If a number is used three times as a factor, the mul- 
tiple or product is called the cube of that number. 

2 x 2 X 2 = 8, the c\ibe of 2 ; 3 x 3 x 3 = 27, the cube of 3 ; 4 x 4 
x 4 = 64, the cube of 4; 5x5x5 = 125, the cube of 5. 

335. State in snccession some mnltiples : 

1, Of 2. s. Of 4. 5. Of 6. 7. Of 8. 9, Of 10. ii. Of 12. 
g. Of 3. 4- Of 5. 6. Of 7. 8. Of 9. lo. Of 11. is. Of 13. 

336. State in snccession the squares of the first 12 numbers. 
237. State in snccession tlie cnbes of the first 12 numbers. 

235, Find the squares of: 



1. 20. 


S, 40. 6. 80. 


7. 


120.-^ 


9. 469. 


11. 1,704. 


g. 25. 


4. 60. 6. 100. 


8. 


125. 


10. 978. 


IS. 2,369. 


239. 


Find the cnbes of: 










J. 20. 


S. 40. 5. 100. 


7. 


253. 


9, 471. 


It. ^'X9^ 


e. 26. 


J^ 60. 6. 125. 


8. 


306. 


10. ^^^, 


• la. V 



90 MULTIPLES AND DIVISOKS. ^H 

iMO. To fkctor ia to separate a number into its fucton. 

:E4I. Fat-tvr tif iiisiicction, copying and completing Uie 
foUuwln^ tahlcs of factors : 



i 



them write the 



242. Construct simitar diagrams, and 
factors of 15. 23. S.i ; 24, 30, 40 ; 36, etc 

343. Numbers that cannot be sejmrated into factors are 
called prime ■lumbers. 

Prime ifirgi) numher^ are 2, 3, 5, 7, 11, l:i, 17, 19, 23, etc. 

944, A prime number used as a factor ib called a prime 
rhetor. 

Which of the fiieUirs in Arts. 341 and 343 arc prime /adore t 

245. Separate into prim 



factor 


by inspection: 




, 14. 


10. 18. 


13. aa. 


. 15. 


11. 20. 


«. 2t 


Ef. 1(5. 


IS. 21. 


IS, 25, 


.2: « = 


3x3; Ex. 3: 3x 


3x2, etc. 



246. Numbers are prime to each olher when none <A 

their prime factors are the same ; as, 10 and 31. 

a4T. Removing a factor from a number diTidea the num- 
ber by that factor. 

Hll^, 34 = 3x3x3x3; removing one of the 3'a, the result i« 8 x 
W la, which is tVie samu as M AvvWocl by 3. 




PACTURI.VL., 



tlu^ follow ^H 



34S, Show that reinOTln^ a factor from either of t 
I lug nnmbers dlrldeH the number by that l^toi 

1. 6. S. 12. 5. 20. 7. -i 

X. 8. .*. IG. G. 28. *■. 45. 10. 8U0. 

240. A ftector of a number is a divisor oi tlmt number. 

3SO. A divisor of u uumbGr is afacirir of that number; j 
it will exactly divide the number without remainder, | 

A divisor is au txati divimr, iinluss oCherwist! exjiressGcl. 

SSI. If the same factor is found in two or more numbore, 
it isacomnionnictar; thus, 2 is ncommon fuctor of 4and 6. 

353. A vomman foclor of tsvo or more numbers is a 
number that will exactly divide each of them without re- 
mainder. 

353. A common factor is a common divlpor. 

a is u common dh-isor of 4 mid (I ; and 3, of 9 and 13. 

354. Even numbers (ending in 0, 3, 4, 6, or 8) are mal- 
tlples ofS ; that is, 3 is a divisor of every even number. 

Unita only ure noted, as any number of tens is divdBible by 3. 
359, Numbers, the sum of whose digits is any number of 
times 3, are multiples of 3 ; that is, 3 is a divisor of any num- 
ber the sum of whose digits is 'i or any number of times 
Thu*, Ja : 4 + 2 = 6 = twu B's : 4D = 12 X 3 + 4 ; ;i,nd a = 

3 + 3. 
354, Numbers ending in P cr 5 are mulIlpleM ot 5 ; that 
is, B is a divisor of every number ending in or 5. 

Units only arc noted, as any number of Ions is divisible by 5. 
)I5T, Numbers, the sum of whose digits is any number of 
times 9, are multiples of 9 ; that is, 9 is a divisor of any Tium- 
ber the sum of whose digits is !t, or any number of times 9. 
Thus. 65T : « + .1 + 7 = 18 - two n's ; «TO - eft X SI + ft-, w^. 
50^ S X 9 + S; md7 = ■K 9 +■». 



I 
4 



MULTIPLES ANU DIVISORS. 

ass. Aa 4 is ii divisor of any number of huiidreds, if tlie 
number exprueacd by the laet two digits of a, number is divia- 
iblo by 4, thut number is divJEiUc by 4 ; that is, it is a mul- 
liploor4. 

399, As 8 18 )i divisor of any number of thousands, if the 
number expressed by the last three digits of a number is 
divisible by 8, that number is divisible by 6 ; that is, it is a 
mnlllple of §. 

300. By combining the principlRx In Arts. 2U. 355, 356. 
257, 358. 35B. show nliat numbers are mnltlples of 6, of IS. of 
15, uriH. «f 3«, oris, etc. 

A mimber is divisible by 6, it it is even and llie sum ol its digits is 
(Jivisible by 3 ; tor then it is divisible by 2 and by 3, or by B ; etc. 

CANCELLATION. 

361. 1. What is the oost of 8 barrels! of Hour, if ti barrels 

cost $30 ? 

It a .•mill 1 ►f'^" 1-1 1 .o *30 8xf30 
It C cost fad, 1 biivrel coat ^ and B Imrrels cost 8 k ^ or ^^ 

= {40. 
2. How many tons of coal at p\ will pay for 9 barrels of 
flour at 14 a barrel ? 

If I barrel of flour post $4. !) barrels cost. x |4. If aach toti ot c«J. 
costs (6, OS many tons will be rei^uircd as $6 is contained times in 
9 X (4 ; that is ^^, or U. 
9tt3. The solution of a problem involving both multiplica- 
tion and division may be indicated, continued products forin- 
^e dividend and divisor, separated by a horizontal line. 
! the dividend and divisor may both be divided 
mo number without aifecting the quotient {Art. 
VI.), any common factor may bo removed before , 
the operations indic&lai. I 




jtmt 



CANCELLATION. 

14. To remove a factor from both dividend and div 
\ to cancel that factor. 

365. Cancelltttloti is ruiiiuvirig 
f the dividend and the divisor. 

The object is to lessen the l(itM)r by leuvingfimnlU'r 

rate upon, 
!il66. Rule for Cancellation. — 1. Draw a horizontal or ^ 
vertical line, and indicate the work by writing the factors or 
the dividend and of the divisor on opposite sides of the line. 
2. Strike out all the common factors, or remove them by 
succGBaively dividing both dividend and divisor by tliem, and 
then perform the operutions indicated. 

38T. Find tbe quotients of the follotvlng indicated ilivisiong i 
nith and without c«ncellation : 

1. -t. 3. 

4x6 y^ _ tOx-g' _ , 20xfi 

Affx-i ~ '■ 5x^x2" '■ 5x3 




L 



Note. ^Dividing a qimntity by itself ^ves 1 for a (juotieiil. Thii^ J 
however, is not expressed except where, as in Ex. 2, the other fao- J 
tors disappear by canccilation. 

368. Work by cancellation problems In Art. 153 and 163. 

969. Written Problcmi. 1. If 690 men can build i 
railroad in 48 days, in what time can 33 men build the road F'l 
-' 2. How much will 135 barrels of flonr cost, if 75 barrels^ 
cost «4.^0 ? 

3, How much are 50 cans of milk, each containing 5 ^ 
gallons, wortli, if 2 caha coutaiuiug i5 (\\).Bi.t\.?, esviXv «s* 
worth $3 .' 



MLLTIPLES ASIi 



how far ^i^^H 



4. If souuil travels 6,450 feet in it seconds, how 

traTcl ill one minute ? 

. At tS per barrel, liow many barrelti of 
!U in exchange for 320 barrels of potatoes at ♦.90 a barrel ? 
A fiirinGr exchanged 3S5 bushels of wheat at $1.15 per 
bushel for 500 bushels of com. What did the com cost him 
per bushel ? 

^7. If 100 sacks of wheat, each containing 3 bushels, at 
$1.25 per bushel, are given in exchange for flour at *5 per 
barrel, how many barrels of flour are required ? 

8. How much flour will 375 bushels of wheat yield, if 
bushels yield 196 pounds of flour ? 
_^9. If 100 pounds of flour cost 44, how much must be 
for 50 bags of flour containing 25 pounds each ? 

10. A drover exchanged cattle at «24 a head for 73 horHes' 
at tl75. IIow many head of cattle did ho give ? 

11. IIow many Backs of coflee, each containing 60 pounde 
at 28 cents a pound, must be given for 13 barrels of apples, 
iach containing 2 bushels, at *.30 a peck ? 

12. At tLTo a day, how many days' labor must be given 
for 50 tons of coal at (14,90 a ton 't 

13. How many dozen eggs, at 3 cents per egg, must be 
given in exchange for (JO tubs of butter, containing 48 pounds 
each, at 20 oents per pound ? 

14. If each piece of cloth contains 42 yards at 1.33 a yard, 
iow many pieces must l>e given for 121 barrels of potatoes, 

loh containing % bushels of potatoes at ii,03 per bushel ? 

15. A gentleman exchanged 15 city lots, each containing 
iSO feet front, at $90 per foot, for a farm at $130 per acra 
How many acres did he receive ? 

*r^y city lots each containing 25 feet front a^. 
lUst be given in exchange for 4 farms, 
flures, at $40 p«r B^re'i 
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GREATEST COMMON DIVISOR. 

270. In cancellation, with integers and with common frac- 
tions, it is frequently desirable to use the greatest common 
divisor, to reduce the problem to its lowest terms. 

271. Illustrate the principi^bs of divisors by using the 
three following forms : 

3 )12 3 )3, 6, 9, etc. 3 )l§ and 12 

I. A factor of a number is a divisor of thai number, 

II. A factor or divisor of a oiumber is a factor or divisor 
of every multiple of that number, 

III. A factor or divisor of two or more numbers is a factor 
or divisor of their sum, 

IV. A factor or divisor of two numbers is a factor or 
divisor of their difference. 

V. A factor or divisor of two numbers is a factor or divisor 
of their remainder after division. 

Note. — Prin. V. is true, as the remainder after division is but the dif- 
ference between one of the given numbers and a multiple of the 
other number. Prins. II. and IV. 

272. A dt¥tsoris s, factor j a common divisor is a common 
factor J and^ the greatest eommon divisor is the greatest 
common factor j that is, the product of all the common factors, 

273. To find the greatest common divisor of numbers readily 
factored. 

1. What is the greatest common divisor of 36, 40, and 48 ? 

36 = 2 X 2 X 3 X 3 Explanation.-!. Write the 

40 = 2x2x2x5 numbers in a cohimn, and 

48 = 2 X 2 X 2 X 2 X 3 *^ ^^^ ^^^^^ «^ ^^^ ^^^^ 

a C. D. = 2 X 2 or 4. Ans. ^^^ P^^"™® ^^*^^- 

2. As 2 taken twice, or 4^ \& 

the only factor common to the three numbex^, \\. \^ >3c' 

common factor, or the grreatest common divisor ot VYv^ \Pl^ 
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Explanation. — 1. Writ« the niLinbers 
^. Divide l>y 3, any priiim number thut will 
oetly dividu all the numbers. This gives 
n tactot or diviiMir. 




10 B 

3. BividB the quotients by 3, any prime number 

that will exBctty divide ull the quiftients. This given a. Eeoond toni' 
mon Iiietor or divisor. 

4. As no other number will exactly divide all the qootients Uhh 
obtained, there is no other common factor or divisor. 

5. 2 < 3, or 4, the product of all the common faettirs, is the greitat 
eoiumon fai-lor, or Ihe tti^-"l-est common divisor, 

374. Rule* Tor Grealetit Common Divisor. — I. Write 

tht; numbers in ii column, and separating each into its prime 
fuc^tors, find the product of the fuctora conimou to all ; or, 
II. I. Write the numbers in a line. 

2. Divide by any number that will esautly divide each of 
the numbers without a remainder. 

3. In like mann<!T, divide the quotients, and thns proceed, 
until no number can be found that will exactly divide all 
the quotients without a remainder. 

4. The product of all the common divisors thus found ii 
the greatest common divisor. 

3T5, Find the ^rea(«st common divl^rs: 

1. 18 ; 24, i. 96 ; 108. 7. 55 ; T35. K. 19 ; 

e. 32 ; 48, 5. 125 ; 375, 8. 90 ; 640, ii. 25 ; 

3. 50 ; 75. C. 400 ; 625, 9. HI ; t>39, IS. 80 ; 90 ; 35, 

are. Wrlllen Problem)!. 1. A farmer haa two fanna 
containing 2,431 and 770 acres of laud. He wialies to divide 
the farnjs into village lots of equal size. What is the greatest 
number of acres he can have in each lot ? 

2. A coal merchant has 5,400 and 8,4S4 tons of coal of two 
kinds. IIow sliall he divide the coal so that the coal pockets 
*^ ' ^ tie largest posaibYe e^aaV i^aB.t'Ov'u.^H 
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3. A cloth merchant haa tiiree rolls of cloth containing 
45, and 00 yards. What is the greatest length of equal pai 
into which he can divide the cloth without remnants ? 

i. If 100, las, and 180 barrels of flour of different brani^ 
a to be divided into equal lots, what is the largest i\ 
of each kind that can be put into each lot ? 

What is the largest common measure of three areas con- 
taining respectively 13,356 ; 14,148 ; and 16,912 acres ? 

. If two gentlemen have respectively *7,056 and $7,392, 
■what is the largest price per city lot that they can pay, so 
ithat each shall spend all of hia money ? 

. A commission merchant sells 204 ; 1,393 ; 1,248 ; and 
2,01C barrels of flour to different purchasers. What is the 
largest number of barrels he can send on a trnck, so that no 
jiarts of loads need be sent ? 

What is the greatest common divisor of Ave hundred, 
two hundred fifty, and one linndred seventy-live ? 

97T, Ttt flnil the ^reiititst ciiniiiioii divisor of nuiiihers nut 
readily factored . 

1. Find the greatest common divisor of 840 and COO. 

J Explanation.— I, Divide 840 by 600. As 

there is n remainder, HOO is not a divisor. 
By Prin. V. the greatest common divisor 
is a. diviBOr. not only of 840 and flOO, but 
of 240, tlie remainder. 
Divide 000, the divisor, by 340, the re- 
mainder. As tlient is a remainder S40 is 
not a divisor. By Prin. V, the greatest 
ir, not only of 800 and 240, but of 120, 
tiie remtimcter after division. 
8. Divide 340, the divisor, by 120, the remainder. As there is no 
remainder 120 ia an oxaet divisor, and by Prin, Y. ^i, ^tVixa. Awnro. 
to be the greatest common divisor, not OiA^ ol 'V'iSl a.t\&. 'MKl,^ 
340 and BOO. and also of 800 and 840. Am. VSi, 



600)840 
600 ^ 
340)600 



180)240 
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tlTS, Bole Tor CirealvHl Coiniiioii DiviMir. 1. Divide 

the greater numbLT by tlie lisss ; if there is no iTtiuiiudGr, the 
less number is the greatest common iliviBor. 

a. If tht're 18 a remainder, use it as a diviaor. and use the 
pi-eceding divisor aa a dividend, aud thua proceed, usiug each 
remaindi'r as a diviaor, until a diviaor is found that will 
divide without a remainder. The first exaet divisor is the 
greatest common divisor. 

3. If there are more than two numbers, find the greatest 
common divisor of two of them first ; and then, the greatest 
common divisor of this and one of the other numbers ; and 
thus proceed, until the greatest common divisor of all is 
found. 



370. Find tbe greatest common dtvisufH: 



1. 384 ; 336. 

X. 625 ; 1,225. 

S. 439 ; 715. 

4- 3?r ; 1,131. 



S. 900 ; 3,474. 
G. 1,379; 2,401. 
7. 7,007; 7,30-^. 
s. 3,7»3 ; 2,mO. 



4,163 ; 686. 
w. 12 321 ; 54,345. 

;;. 93; 1,104; 5,67*. 
IS. 204 ; 1,190 ; 1,445. 



aso. n^ritleu ProblentB. 1. A lady has 20, 28, and 32 

yards respectively of red, white, and blue ribbon. "What is 
the length of the longest eijual strips into which she can cut 
the ribbon ? 

2. A grocer has 60, 75, and 80 pounds of different kinds of 
tea. What is the weight of the largest equal portions into 
wliich he can divide the tea ? 

3. Three tanks contain respectively 38, 43, and 56 gaU(8U 
of oil. What is the largest measure which, used an exact 
number of times in each t&iik, will remove the oil ? 

4. If four tracts of land containing respectively 2,680; 
4,235 ; 3,700 ; and 3,075 acres are to be divided into Tillage 

"hat is the size of the largest equal lots into which tbt 
in be exactly dividwA f 
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5. Three pieces of silk contain respectively 40, 60, and 
80 yards. What is the largest dress pattern into which they 
can be divided without remnant ? 

G. How many yards each will the largest aprons of equal 
size contain, if cut from four pieces of calico containing re- 
spectively 28, 3G, 40, and 46 yards ? 

7. A merchant sold to four customers 25, 50, 65, and 70 
barrels of sugar. What is the number of barrels with which 
to make the largest equal truck loads ? 

LEAST COMMON MULTIPLE. 

2§1. A multiple of a number is 2i product of the number 
by any integer ; a eommon multiple of two or more num- 
bers is a product obtained by using those numbers as factors 
with or without other factors. 

3§3. The lea§t eommon multiple of two or more num- 
bers is the least number that can be divided by each of them 
without a remainder; as 12 of 4 and 6 ; and 40 of 8, 10, and 20. 

2§3. In solving certain problems, involving integral num- 
bers, and in using fractions, it is frequently necessary to find 
the least common multiple of two or more numbers. 

3§4. Illustrate the priivcipi<es of biui«tipi<es by using the 
two following forms : 

24, multiple of 13 ; 36, a eommon multiple of 6 and 9. 

I. A multiple of a number is a multiple of every factor of 
that number. 

II. A common multiple of two or more numbers is a mul- 
tiple of every factor of those ^lumbers. 

III. The least common multiple of two or more numbers 
contains all the factors of those numbers, with each factor 
repeated only as frequently as the greatest numh^x iif u-mt^ \\ 
is repeated in any one of the numiers. 



^^\\^^ k 
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98S. T« find the least <^omniOD multiple of nnmbers readily 
factored. 

1. Find the least ronimon multiple of 36, 40, imd -18. _ 

BzplanaUoD. — 1. Writi- 36^2x3x3x3 ^M 



a. Writo tlie 
of euch 111 
right. 



" L. V. M. ■ 



L 



= TSO. Alls. 

8. Piiiil the product of all 
the factors, repeating each factor onlv as often as the greatest num- 
ber of times it is repeated in anj- one of the tiuiiibora. Ans. T30. 

Bxplanatiou. — 1. Writ« the numbers in a line. Or, 

2. Diviile by any prime number that will ex- 2 )36 40 J8 
attly divide two or more of the iimnliers. A a)18 30 34 
factor ciimmon to two or more of the numbers j, g jq jg 
is thus found. Write the other nnmbars and ~ Z ~ 
the iiuotients in a line underneath. 

3. In like manner, divide th« quotients and 

other numbers, untU no number can be found to divide twoof them. 

4. The product of the divisors, the final quotients, and the undivided 
numbers is the answer. 

!ilS6. Rules for Least Common multiple. — I. Write 
tlie numbera in a column, and separate each into its prime 
factors, Tlie product of all the factors with no factor re- 
peated more frequently than it is repeated the greatest num- 
ber of times in any number is the least common multiple ; or, 

II. 1. Write the nnmbera in a line, and divide by any 
prime number that will exactly divide two or more of them. 

2. Write the quotients and the undivided numbere in a 
line beneath, and divide them by any prime number that will 
exactly divide two or more of them without a remainder. 

3. Proceed in tlie same manner, until no number Don be 
found to divide two or more of the numbers. 

4. The product o£ the diviaore, the final quotients, and 
/'"• ""'''ii'iii'd iiuiiibers \a t\ie \easl cmftinQTi 'KTO?A,\\i\e„ 
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99T, Find th« least ooromoii mnltlples 



1. 6 


10 


24. 


6. 8 


10 


13 


14. 


n. 100 


90 


e. 5 


15 


12. 


7. 7 


14 


15 


21. 


IS. 65 


43 


3. 4 


18 


30. 


S. 


12 


14 


18. 


13. ir 


31 


* 8 


14 


40. 


9. 10 


8 


25 


32. 


14. 304 


176 


B. 9 


15 


!iO. 


10. 40 


35 


30 


12. 


K. 32.5 


625 




700. 

3S8. Written Problemi. 1. What is tlie Bmalleet Bum 
of money that will buy an exact number of poniida of sugar 
valued at 7, 8, or 9 cents ? 

2. If ribbons cost 10, 15, and 18 cents per yard, what is 
the least sum of money that will buy an exact number of 
yards of each ? 

3. The circumferences of three wheels are 9, 13, and 16 
feet. What is the shortest distance over which they can each 
turn an exact number of times ? 

4. A carpenter lias planks 13, 15, and 20 feet long with 
which to lay a walk. What is the shortest walk that can be 
made by using each an exact number of times ? 

5. Three horses can race around a track in respectively 16, 
23, and 24 seconds. If tliey start at the same time and place, 
in what time will they first meet again at the starting point ? 

A lady wishes to buy a piece of cambric, that can be 
ont into dress patterns of 10, 13 or 15 yards. What is the 
Bmallest quantity that she can bny ? 

7. What is the smallest number of melons that will ex- 
actly fill barrels that will contain either 14, 18, or 33 melons ? 

If a cistern is to hold an exact number of barrels of 
water containing respectively 25, 30, or 35 gallons, what is 
the least number of gallons that it shall contain ? 

If three trains travel at the rate of a mile in respectively 
j80, 75, and 90 seconds, what is the shorte&t \,\Tnfe 'wi-^VvJto. 
\ex win each bare travelled an exact nximbet o^toCv*?."* 
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3S». I. June bought a tbinl of ii yard of silk, aud a quar- 
ter of a yard of velvet. Of which did sht; buy the more ? 

ii. If doth sells foi- *J {wt yard, bow much will 10 yards 
of the cloth cost !' 

3. What will I of a poiiiLil of sugar coat iit 8 f' a pouml ? 
What will li pounds runt ? 

aso. Sliww by tlie diutcrum thai: 

One-half, ^, is one of the Iwo equal parts of a unit ; 
One-thti-tl, ^, ia one of the three equal parts of a unit ; 
One-fourth, J, is one of tlieyoK^' equal parts of a unit ; 
One-fifth, J, is one of the^^ne eywa^ parta of a unit. 
ilOl. Count the number of 4'n, ^'s, |'a. J'k. In a unit. 
3B9. Show bj the dlai^riini thiit : 
ONE UNIT equiiln: tiio-lmh-es, j. f^"°-. 

three^hirds, J, "■!??, 
four- fourths, |, i^'" . 



t 



TliirOs 
Fourths 
Fifths 

a03. Write rrniii dictation : 

1. Twij-thirds. J, Two-fourths, fi. 
g. Three-thirds, i. Three-fourths, (i. 

994. Copy, and explain: 

i § I i J I i 

li f :5 I i s if ^ ^ 



ft.ve-fifthi'. 






7. Three-flftha 
S. Foiir-flftha 



i ♦ * J 
* } 4 t ! 



3 or more of the equal parts of a 



395. A lyaclloii i.' 

unit or of a numher. 

Fraction comes from Mio Liitiri word fractas, hrokeii ; 
-flDposerl fo he ilividpil or hriikcn into pui-ts. 
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996. A ft*acttonal unit is one of the equal parts into 
which a unit is divided. 

Thus : i, J, i, i, i, etc., are fractional units. 

297. A eommon fk*aetioii is expressed by two numbers 
written one above the other with a line between them. 
Thus : J, J, i, ^, f are common fractions. 

29§. The number below the line is called the denomina- 
tor, as it names, or sliows the size of the fractional units. 

299. The number above the line is called the numera- 
tor, as it numbers, or tells how many of the equal parts are 
taken. 

300. When the numerator of a fraction is less than the 
denominator, the fraction is called a proper fraction. 

it f» A Are proper fractions. 

301. When the numerator of a fraction is equal to or 
greater than the denominator, the fraction is called an im- 
proper ft*aetion. 

^> h ^9" &TG*improper fractions. 

Which of the fractions on page 102 are proper fractions, and which 
are improper fractions ? 

303. A compound ft*action is a fraction of a fraction. 
Thus : J of 1^, I of ^ are compound fractions. 

SOS. A complex ft*action is a fraction containing a frac- 
tion in its numerator, or in its denominator. 

3 3 2i A of -' 

Thus: — » l.f J.i —If -I ^. ara complex fractions. 



304*. A whole number is an integ^er. 

Integer is a Latin word, which means untouched, unbroken, undi- 
vided ; the unit is supposed to be whole. 

305. A number consisting of a whole iwxiv\\>ct \SixA*^\x^*> 
tion 28 called a mixed number ; as, 4^, ^\^ ^^^- 
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9D0. To road fractions, read the numerator first, and then 
the dononiinator, ending with th, or ths. Thus: J, thr^e- 

foiirths ; J, five-sixtha ; %, three-eighths ; J|, twelve twenty- 
fifths ; ^4, nine eighty-fourths. 

Note. — When the Uenominalflr is 1, 3, or 3, rewl it ns so niany imes, 
hnlivH, ur thirda; when thn (leuomiDator ends iit 1, 3, or 8, then 
tvuA it fts so msny Jiretii, atctiadg, or thirds, the rule ulmve holding 
imly fur elevenths, twelftha, and thirteenths. Thus : ^, three 
twpnty-flrata ; ^, seven thirtj'-Beconds, 

30r. R«ad the following ftActlonx, and indiemt« the Dumera- 
t»rH Hiid ikiivmlnatDrs, explainlnif the nieaning of each : 

1 ! 1 ' * I ' M ' * I * * I » J 

( ) 1 » » I « i I » f I » » I i A 

Thil" ; \. Iwo-l.hirds, has 3 for its denominator, nnd 3 for its niimeni- 

|.[ir : the 3 meaoa that the unit bus been divided into 'A efjunl parLs ; 

l.huS means that 2 of these parts have been taken to form the fraction. 

AOM. Write from dictation the fractions taken In an7 order 

from Art. 307. 

REDUCTION. 

1100. To reduce a fraction is to ehango it without alteiv 
Intf itH vahie. The reduction of fractions depends upon the 



,,rl 



lies of division. 
Illustrate the i-rixcipleh of * 
followlni? forms: 



ACTIONS hj asin^Ihn 



I, MuUiplying or dividing the numemtor produces a lik» 
\ ^tei "» ^^^ ""'*** of file fraction. 

If, Multiplying or dividing the denominator produces an 
. oppoHile effect on the value of the fraction. 
' — Uling or dividing both numerator and deaominn- 

\ Humher prod-uC'S no efferl on Ihe value of fht 
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311. Redactton Descending. A fraction is reduced to 
lower terms by dividing both numerator and denominator bj 
the same number. (Prin. III.) 

2)H = J ; 3)} = J ; 2)^ = A ; 2)A = f. 
313, Bednee to lower terms : 



8 Z77 



8 


3 


5 


4- 


6 


6 


6 


24 


9 


10 


6 


8 


9 


12 


30 


40 


50 


50 


16 


9 


7 


10 


8 


25 


10 


24 


36 


21 



1 

14 

18 
45 

18 
28 

313, A fraction is reduced to its loivest (smallest) terms 
by dividing both numerator and denominator by their greatest 

common divisor, 

4)A = f ;9)H = f ; I2)it = i. 



6 


9 


14 


10 


8 


12 


15 


20 


15 


35 


40 


22 


36 


36 



314, Bednee to lowest terms : 



5. i 



Ta y irr- 

IT 5 Ti' 



'• TSlfiy TT' 



7 18* 18 * 1? 

'• 16 ? TS > 34' 
*• 18 5 IT 5 IT' 



11. 


^; 


le. 


^i 


IS. 


A; 


14. 


A; 


IS. 


a; 



315, Explain the following series of fractions : 



M = il = I =f 

bt ~ ie ~ TT ^^ t 

It — 3T = IT — f 

Tfr = ir — TT = f 

Thus : U = f : dividing both 
numerator and denomina- 
tor of if by 2 gives #. 



I 
I 

i 









A 
H 
A 
H 
« 



ST y A' 

ft J M • 



if 



Thus : } = 1^ : multiplying bo^ 
numeratoi? aivd ^eiXvomvR»XR« 
by 3 gives % \ ogiWJ ^ ®^^ 




317. Reducllon A hc end ins. A fraction may i 
(luced to liigher terma by multiplying both numerator and 
denominator by t!ie same number. {Prin. III.) 







Whole 
TliinlB 
Siiths 
Twelfths 


■ 






















1 


1 




1 1 






Ml 



1 rft- I 
and 

i 



SIS. Sbow bj the illagrnmH that : 

1 = 1 = ♦ = »■ 1 1 = <1 = i = i!- 

t = J- I = *■ I i =A- i =iV S = 



319. Fractions are Teiluct'd to a common denoinlnator 

by reducing them to fractions having a denominator that is a 
common multiple of the given denominators. 

Thus, J and f L u common multiploof thedenomiTuilors is 15 ; i = (| 
»nd I = 1R. 

390, Fractions are reduced to the least common de- 
nominator by rodueing them to fractions with a denomina- 
tor i-llut is the least common multiple of the denominators. 

I -fii : Tlie IwsL i^nmiuon uiulU^le of tlie dentin linutora is 

i A- = il. 
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331. Rule for Least Common Denominator. — 1. Find 
the least common multiple of the denominators, and use it 
as the least common denominator. 

2. Divide the least common denominator by the denomina- 
tors of the different fractions in succession, and multiply the 
corresponding numerators by the respective quotients for new 
numerators. 

3. Write each numerator thus obtained over the least com- 
mon denominator. 

332. Reduce to common denominators : 

^- i ; i ; i. ^. i ; I ; +. 7. f ; f ; l 10, | ; t ; ^. 

^'iiiii- ^•i;i;f ^-f;-!;!^- ^^- I; I; I- 

323. Reduce to least common denominators : 

^' i; ii h ^- }; I; I- ^. i; I; f 
^. i; +; i. ^- I; i; f ^- *; 4; iV- 

334. A fraction is reduced to a whole or mixed number by 
dividing the numerator by the denominator. The quotient 
is the whole number ; and the remainder, if any, is written 
over the denominator, to form the fraction in the mixed 
number. 

335. Reduce to wliole or mixed nnmbers : 

^. I; ¥; ¥• ^- V; Y; ¥• ^. I*; M; li 

396. A whole or mixed number is reduced to an improper 
fraction by multiplying the whole number by the denomina- 
tor of the fraction, and adding the numerator, \t ^w^, Vq» S^^ 
product. The product is written over t\v^ vi^wo\xvvcNa^»«^ 
the numerator of the required fraction. 



10. 


A; 


f; 


f- 


11. 


tV; 


J; 


■ i- 


12. 


^; 


1; 


T^J- 
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327, Reduce to Improper ft-actiaos: 

/. 6 to 4tliB. 5. 3| ; 4A ; 5^. 

5. 7 to 5thB. G. 8| ; !)^ ; 1^. 

S. 6 to .3d8. 7. 10 to Cths. 

4. 9 to lOtlia. S. TIJ ; 14^ 

3^m. Rcail at si^lit the niimhcr of: 



339. Ktiit4- the 
iDg esamplex: 





9. 75 to gas. 




io. 453 ; losj. 




//. le'H ; 378f 




«. 99 


V;*33S- 


11 


2i 3J 


H 51 


u 


Ij 2J 


3i 31 




1} aj 
If ig 


3i 3J 
1! 8i 


It 


IK 2* 


21 3| 


It 


i» ■^ 


2! 3f 



r 111 eurh uF thv preced- 



. ur 



V V V 

y ¥ H 



which with the J mako 9. 
330. Read at sight the number of units hi : 

» } f V ! V V V 
V V V Y ¥ V V V 
¥ ¥ V 'f V V V V V V « 

SSI. stale the rensoii for the answer In eaeli of thu preceding 
examples ; 

Thus, (or 8 : } cquul 1 unit ; J njuul hs many units a%2 i« conttuned 

times in 6. Answer, S units. 
339. Copri and commit to memnrf : 



«1.00 equals »1. 


*. 20 equals*^. 


«. 125 equal. «1. 


* .50 " *l. 


«.40 •■ »i. 


».375 " »|. 


~- " »i. 


».C0 " »i. 


».625 •■ »J. 


«■ 


».8l) " %\. \ t.ei5 ■• «). 


^.08j equals »^ ■, ».«\ enMiii«V. 
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ADDITION. 

333. 1. How many are 6 sheep and 5 goata ? 

2. How many are 6 animals and 5 animals ? 

3. How many are 3 eagles and 4 hawks ? Soven what ? 

4. How many are 3 birds and 4 birds ? 

5. With what common name can 3 trout, 4 salmon, and j 
5 pickerel be added ? 

6. With what common name can 4 elms, 5 willows, and i 
t oaks be added ? 

7. How can halves, fourths, and eighths be added ? 

8. How can halves, thirds, and sixths be added ? 

9. How can halves, thirds, and fourths be added ? 

10. How can thirds, fourths, and fifths be added ? 

11. How can any fractions be added ? 
331. Frafitious can be added, only when they have a com- 4 

mon name, that is, a common denominator; and, : 

cessary, they are to be reduced to a common denominator i 

before adding. 

33A. To add fractlona with the same denominator, 

1. Matthew spent %\ and had %l left. How much did he j 

have at first ? 

a. John having walked | of a mile, had | of a mile further ' j 

to walk. What was the entire distance ? 

3. A merchant sold If yards from a piece of calico, and j 
then he had 3J yards left. How many yards had he at first ? 

4. Edith had saved 13^, when her father gave her #3}. 
How much money did she then have ? 

5. Jane bought silk for *13-[%, and linen for J2-i%- How 
much did both cost her ? 

6. After Frank had spent 15^. he liad MJ left. How 
much did he have at first ? 

7. James anbtracteii G^ fi-om ii number aivvV \X\ftTvVa!Ji1.\. 
Wbst was the rnii 
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336. Find the sums : 



1 J2 4-3 
-'• 3 • 3' 


•#• f + 


i + f- 7. 


1+ 1 + 


*. 


w. H+A+tV- 


2. | + |. 


5. 1 + 


i + f. *. 


i+ 1 + 


1- 


^^. H 


+il+-i'5- 


*• ?+!• 


6. 1 + 


Hf «• 


T»ff + TV + 


A- 


IS. lAr 


+A+J^- 


337. 


Copy, and 


complete : 










1. 


2. 


3. 


4. 




5. 


«. 


25 i 


36f 


m 


90J 




70 


29y 


46 


15| 


20 


71 




42A 


41A 


37.1 


29 


37f 


82^ 




37A 


IOVj 



109 



81i: 



33§. To add fractions witli dilTerent denominators. 

1. Edgar earned 12 J one week, and $2J^ the next week. 
How much did he earn in botli weeks ? 

2. Fannie studied 3f hours on Monday, and 2| hours on 
Tuesday. How much did she study in the two days ? 

3. Mr. Frank sold 4^ yards of silk to one lady, and 4| 
yards to another lady. How many yards altogether did he 
sell ? 

330, Since to add fractions tliey must have a common de- 
nominator, if the fractions are to be changed they should be 
clianged to fractions whose denominators are the least com- 
mon multiples of the given denominators. 

340. Find tlie sums in tlieir lowest terms and explain : 



i + f + f = V- = i| 









Thus : the least common multiple of the denominators 2, 4, and 8 

is 8. 

^=1; 1 = 1; then|4-f 4-f = V--lf 

BiVe fractions arc reduced, aud the numerators added 
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341. Find in their lowest terms the sums in Art. 334. 
343. Cop7, and complete : 



1. 




2. 




»• 


4. 


a. 


1 


s 


s 






$45 1.. 8 




$41^.. 3 




I89f. 


<P«/Og- • • • - 


$19| 


37^.. 3 


13 


63|..4 


6 


56J.. 


67f.. 


971 


68f .6 




20f..6 




47^.. 


85,!^.. 


46^ 


$15135^.. 


Ans. 


1126. Ans. 


$ 







343. Rule fop Addition. — 1. Write the whole numbers, 
units under units, etc., with the fractions in a separate 
column at the right. 

2. Reduce the fractions, if necessary, to a common denom- 
inator. 

3. Add the fractions, arid reduce the sum, if possible, to a 
whole or mixed number, writing the remaining fraction, if 
any, underneath the column of fractions, and adding the 
units, if any, with the units in the column of units. 

344. Find the sums : 



1. 

$2,000^ 


3. 

17,346 


3. 

$2,041| 


4. 

$1,410| 


5. 

$5,170f 


l,658f 


l,236f 


l,586i 


1,629 


2,962 


5,276 


4,729|- 


2,182 


7,777^ 


1,238J 


1,437J 


1,628J 


7,600|i 


3,304^ 


4,076| 


6. 


T. 


8. 


9. 


10. 


$475| 


$107J . 


$509f 


$769^ 


$666f 


1,222| 


2,083| 


3,087f 


1,091J 


2,883^ 


2,071| 


1,509| 


1,604^ 


4, 806 J 


79H 


4,460i 


3,068f 


2,781| 


975^ 


1,088| 



345. Oral Problems. 1. Henry paid $f for a pair of 
skates, and $f for a pair of mittens. How muck iisvc^yvk^ 
did he spend ? 



m 



COMMON FKACTIOXa 



'4, fliitiM Hfumi t3| for a bonnet, and $^ for ribbon. What 
wiiM Mm litnount of her purchases ? 

il. Miiry cut from a piece of ribbon 2f yards, and J of a 
ynnl ; iumI nhn then had |J of a yard left in the piece. How 
tiiiiph <li(l nhn have alio|(eiher ? 

4. A \)\oi of hind wuh divided into three parts, containing 
roKpoctivoly j, }, and J[ of an acre. How many acres of land 
Wf»ro Ihoro in I ho ph)t ? 

^\^ How nuiuy hunhoU of apples are there in three barrels 
oon(inntn|j^ iVMpootivoly I], l|, and 1| bushels ? 

\l JiunoM Mpont 9}. and then had 14} left How much 
^«ouo\ did ho havo at first ? 

;. How n\uoh wJll Janu^s and Henry together earn, if 
^Um^v* <v«^ru?* M|, and Uonry, #^1 ? 






4. 

$1,101H 
12,202| 

^5,093} 

TO,706A 



K 


«k 


t* 


a. 




t^i..V«Sf 


.Msf5<(i»; 


78,0811 


4J. /»N> 




tliuOTH 


nMO 


"^f. ^CS'v 


Ji^.h^,^ 


"IK^/ifti 


^6,065^ 


V. :•." 


.S.C^' 


4.r^- 


1M78 


'«» '\»;S' 


f^K*» .f 


Ju..P7?i| 


M,0124 






ADDITION. 



'Henry had 1,35 and earned 6J. AVhat part of a doll 
did he then have ? 

4. K John spends J^ fur a base hull, and $.50 for a bat, 
what fraction of a dollar does lie spend ? 

5. A merchant hoiight cloth for $f per yard, and sold it so 
as to gain *,13J per yard. What was the selling price ? 

6. Mr. Thompson sold wheal at |i.87^ per bushel, and then 
lost ♦J. What did the wheat cost him ? 

7. Mr. Shaw'8reutwas$41|jier month, and his landlord in- 
creased the rent ii^. Wliat was the rent after the increase ? 

8. How many dollars will a pair of blankets, $1%^, and a 
quilt, $13}, together cost ? 

9. If cloth is bought for *j, and sold at an advance of 
*.165, what is the selling price ? 

10. James walked J- of a mile, ran J of a milo, and rode IJ 
miles. How far did he go ? 

11. After J, ^, and J of u yard had been cut from a piece 
of silk, 5 of a yard were left. How many yards did the piece 
contain at first ? 

12. A pole stands 3J feet in the ground, lij feet in the 
water, and 13^ feet in the air. How long is the pole ? 

13. Jane spent fZ^ and S2^, and then she had Ji| left. 
How much money did she have at first ? 

14. What is the number from which if 6| be subtracted, 
the result is 5} ? 

15. Henry is now 13J years old. How old will lie be in IJ 
years ? 

34§. Written Problemit, 1. How many acres are there 

together in four fields containing 150f, 335 J, and 1,060| acres? 

3. Mr. Thompson spent iu four months $5604 . ^SS?}, 

*869^, and Jr47J. How much altogether did he spend ? 

Brown deposits *1.3fi0f, 1906; 

much money has lie mWnV.'i 
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4. Wlmt is the aniuuut of the following bili» : (lOOJ, 
i-iaOl, *409J, *0721, and tSllJ ? 

5. Mr. Jenkins lends $I,926J to one man, $473.34 to 
anotlier, ll,53C| to a. third, $2,732.13 to a fourth, and, then, 
he has $3,500^ left. How much money did lie have at first ? 

6. A man bought a housCj *6,2751 : a barn, *il,5:32.75. 
He spent $3,760J in repairs, and then sold all at a profit of 
$3,276^. What was his selling price ? 

7. A farmer sold from his farm at different times 30^ 
acres, 83 J acres, lOlf acres, and 97^ acres. He then had 
470^ acres left. How many acres did his farm first eontain ? 

8. A coal merchant had in different coal pockets the fol- 
lowing numbers of tons of coal : 109^ ; l,008f ; 1,407^ ; 
3,300J ; and 2,550^\i. How much coal in all did he have ? 

9. Mr. Thompson bought one farm for t3,690i ; aiiothet 
for 13,970^ ; and a third for *4.085J. He then bad Jfi.Oaai 
left. How much money did he have at first ? 

10. What was the amount of a grocer's receipts in five 
days, the amounts for the several days being; |i3,0S6^; 
»1,07!)3 ; »2,506J ; «1,878^^ ; and «2,960J ? 

11. A merchant's expenses for a week of sis days were : 
$4,302,%; »2,578J ; $1,789^; $2,145^; $1,881 J ; and 
$3,090^. What was the entire amount for the week ? 

12. A gentleman spent the following sums of money : 
$1,664|; $3,037f ; «1,980J; *1,2C3J; and $536|. He then 
had $3,540J. How much did he have at first ? 

13. A remainder is 40,607fi, and the subtrahend, 19,0093. 
What is the minuend ? 

What is the amount of one thousand sixty-nine and 

le-hulf ; two thousand six hundred ninety and six-ninths ; 

■flfteen thousand five hundred ten and one-sixth ; twenty- 

fi •([ twenty-five and two-thirds ; and eleven tliou- 

tuJ one-haU ? 





SUBTRACTION. 

SUBTRACTION. 

1. Miles had IS, ami speril $U. Ui. 
did be then have ? 

2. Henry eanied 14, ami spent all Imt *^|. IIo' 
did he spend ? 

3. If Kate Haves £J more than Janb, and thus ^aviis %9-^, 
how much does Jane save ? 

i. How much more docs a hat at tl^ cost, than i 
at »5^ ? 

5. Henry earned iS} per week, and spent $'j.50 per week. 
How much did he have left each week ? 

fi. If Martha's dresB cost #8J, and her bonnet. tSJ, her 
dress cost how much more than her bonnet ? 

350. Fractions can be subtracted only when they have a I 
common name, that is. a rominon denominalor ; and, it J 
necessary, they are to be reduced to a common denominator j 
before subtracting. 

351. To subtract nmiibers when tlie fraetion in Ihp subtra- 
hend Is less than the fraction in the ininiieml. 

1. If John studies Algebra for 3J hours daily, and Greek 
2J hours daily, how much the more time per day does he 
give to Algebra? 

2. James was 5^ feet tall, and John 3-^ feet. James w 
how much taller than John ? 

3. A post stands 2J feet in the ground, and 4J^ feet in t 



air. How mauy more feet 


stiiml in tile ai 


r tliaa in tl 


groimd ? 






353. Find the differences ; 






J. i - 4- H- i- 


?. 3 - i. 


10. I- - 


'■ J - 1- 0. i - ». 


.'. i - §■ 


"■ i-- 


»■}-*■ e. i-ft- 


■'. » - I 


•!■ \ - 


953. Make probleiii.H for (lie 


! iinmtiers iu XrV. 


^vA. 




^^^^^^^H 


^^^^^H 




COMMON FRACTIONS. 
3S4. Copf, tnd complete : 



$365 *250^ iH^ (;415i 

__ ^9J 117^ 73S- aiCf 

355. To subtract numbers wiien tlir fraction in tho subtra- 
beud is greater tlian the fractiou iD the iiiinnenil. 

1. If James gives 110 in puyment for a silver wntch cost- 
ing him 4'^|, how much change is due him ? JH 
$10 = #0^ ; m - *73 = «33. H 

3. Wheu Henry was 16 years old, how old was hia siate^^ 
who is 2J years younger than he is ? 

3. Mr. Benson bought flour for $4:J per barrel, and sold 
it for $CJ. How much money did he gain per barrel Y 

4. If coats are bought for $17^, and sold for #33^, how 
much is the proSt F 

JS31 = ?ii3A ; tlTJ = 17|«„ ; *33A. = |31H ; «31tS - $17^ = ^4^.^. 

5. A lady purchased a pair of gloves for $1|, and a parasol 
for iS^. The parasol cost her how much more than the pair 
of gloves ? 

6. If a river flows 6^ miles per hoor, and a horse trote 7} 
miles per hour, how much the faster does the horse trot ? 

356. Cop;, and complete : 

1. 3. 3. 4. B. 

*73^ * 

Ex. 1 : i eaunot be taken from i ; 1 unit is tahen from Ihe 24 units, 
leaving 23 units ; il is eliBiigi'il to i'a, making |'s. whic-h with the J 
la^es § : jori from i leaves i, and Ifl from 23, 7. Answer, |7|. 



»84i...| 


•41J....| 


*96§. 


le?...!" 


151., '1 


3?}. 


»7J 


«25ft 


mn 



SUBTRACTION. jm 

85T. Rule R>r Subtraction. — 1. Write the anbtrahend 
under the niiiiueDd, units under units, ete , with fractions, 
if any, at the right. 

3. Beduce the fractions, if ueeessary, to a common de- 
nominator. 

3. If the fraction in the subtrahend is less tlian that in the 
minuend, subtract it from the fraction in the minuend, aud 
write the result in its lowest terms underneath tiie column of 
fractions. 

4, If the fraction in the miaueud is the less, take one unit 
from the integral part of the minuend, reduce it to a fraction 
having the common denominator ; add it to the fraction in 
the minuend, and then subtract, writing the result in its lowest 
terms underneath the column of fractions. Then proceed, 
as in subtraction of wliole numbers. 



398, Find the remainders: 



$63^ 









*48f 



748ft 



»99f 



181 



M 



297J 



390. Oral Problemit. 1. If a baker buys 9 barrels of 
flour and uses 7f barrels, iiow many barrels will he have left ? 

3. A barrel contained 3J bushels of potatoes. After ^ of a 
bushel had been used, how many bushels of potatoes were 
left in the barrel ? 

3. If Mr. Jacobs buys hats at (iSJ, and sells them at $4 
each, how much does he gain on each hat ? 

4, A merchant had 27^ yards of cloth in a piece. How 
many yards did he haye in the piece, aftfiT as^'va^ \ «. -i^K&.\ 



118 COMMON FRACTIONS. 

360. Find the remainders : 

1. 2. 3. 4. 5. 

U,26Si $4,320f $9,708} $8,647| $10,050 

979t 2,608f 6,059f 5,088^ 8,063^^ 

6. 7. 8. 9. 10« 

$250.45^ $178.06 $203.40 $578.33J $900.89 

169.07^ 99.77j ^ 189.72^ 349.05 75.99| 

11. la. 13. 14. 15. 

50,000^ 40,001^ 27,738i 39,099^^ 17,648^ 

4,9891 39,078i^ 14,969^ 29,089J 9,080J 

361. What is the ralne of: 

^. i + i-l? 4.i-i + V 7.2i-i + i? 

S-i + i-i? 6- I - i + I ? 9. 3f - I + i ? 

362. Oral Problemi. 1. If James buys a book for $^, 
and gives in payment $J, how much change is due him ? 

2. Martlia bought a slate for $.11, and gave $^ in pay- 
ment. IIow much change should she receive ? 

3. A grocer bought sugar for 7^ ^ a pound, and sold it at 
$^ per pound. How much did he gain per pound ? 

4. If a yard of cloth costs 11 J ^, and is sold for $^, what is 
the profit ? 

5. What is the loss per bushel, if potatoes are bought for 
$.90 a bushel, and sold for $J a bushel ? 

C. At what price were goods bought which were sold for 
55 cents per yard, at a profit of $J- ? 

7. Thomas can walk 4^ miles an hour ; he can run 6J 
miles an hour. How much farther per hour can he run ? 

R. If a pound of butter is bought for $.28, and sold for 
> the profit ? 
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9. A pole stands 14 J feet in the air and 2^ feet in the 
ground. How many more feet are in the air than in the 
ground ? 

10. Jane is 12|^ years old ; and Edith, 11^ years old. Jane 
is how much older than Edith ? 

11. A yard of cloth was bought for 1.33^, and sold for $|. 
What part of a dollar was the gain ? 

12. John^s wages was increased from $7J to I9|^ per week. 
How much was the increase ? 

363, liVriUen ProbleniK. 1. A house and lot were 
bought for $5,750.50, and sold for *C,183J. What was the 
gain ? 

2. In a coal yard there were 20,4602^ tons of coal. How 
many tons were left after 9,090| tons had been sold ? 

3. Mrs. Jones gave two $10 bills in payment for a dress 
costing $15J. How much change was due her P,,^ 

4. If a gold watch and chain cost $255}, and a silver watch 
and chain cost $37j^, how much the more does the gold 
watch and chain cost ? 

5. Arthur paid $75 for his velocipede ; he sold it for $62|. 
How much did he lose ? 

6. If a merchant buys chairs at $23^, and sells them at 
$25^, how much does he gain ? 

7. A city lot was bought for $66| per foot, and sold for 
$71^ per foot. How much was the profit ? 

8. If a farm containing 1,000 acres of land is divided into 
two parts, one of which contains 769^ acres, how many 
acres does the other part contain ? 

9. If carpet costing $1^ per yard is sold for $2.33J^ a yard, 
what part of a dollar profit is made on each yard ? 

10. A mass of metal in a bell was composed of 38,69^1^ 
pounds of copper a7id zinc. The cop\>vir \^e\^^^ '^'V^^^jf^X 
pounds. How much did the zinc we\g\\ 't 
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11. Silk was bought at 11.75 per yard, and sold at J2J \)et 
yard. Wliat part of a dollar profit was made on each yard ?^ 

12. Mr, Mason had $3,050^ in hank, and Mr. Brown 
tl,979^. Mr. Maaon had how much more money in bank 
than Mr. Brown had ? 

13. From one thousand fifty and fiFe-aixths, subtract 907^. 
What is the remainder ? 

14. If seventeen hundred seven and seven -eighths is ta ken 
from two thousand two and four-fifths, how much is Ieft,^^^B 



MISCEI.LJVNHOUS PROBUBMS. "^^H 

364. Oral Prublcmi. 1. Martha bought a slate, li.ll ; »' ' 

pencil, 1.03 ; a sponge, *.05. She gave ^ in payment. How 
much change is due her ? 

2. Three girls spent t'2 in going to the park. Jane spent 
JJ ; Sarah t.50 ; and Edith the remainder. How much 
money did Edith spend Y 

3. Kate bought braid for 1^, and muslin for Ij- ; she gave 
in payment i^. How much change should she receive ? 

4. Ned had ^, and spent $.42 for a book ; $.08 for a slate ; 
and 8j for a ball. What fraction of a dollar did he have left ? 

5. Mr. Brown had J24. How much more must ho have to 
buy a suit of clothes for $44, and have $6 left ? 

6. If John earns $150 a year, and spends $104 for board, 
$16 for clothing, and $10 for other ex])en8es, how much 
money can he save in 5 years ? 

7. Jane had $2, and spent t^ for candy, $| for silk, and 
$^ for lace. How much money did she have left ? 

8. Which costs the more, 9 yards of ribbon at 5 j!, or 6. 
. yards at 6 (• ; and how much more ? 

Henry bought four hooks, for which he paid $1.60. 
it he paid %\ \ tax U\ft ftccmvd $^-, and for tlif 
}W mnch did he -pay loi t\vft 1om.AV\.w>V'. 




MISCELLANEOUS TROHLEMS. 

10. How much change should Joseph receive on paying) 
with IJ, for 3 books at 13 each and 3 sktcH at 8 ^ each ? 

11. If James earns tSO per week, and spends $13 per week, 
how long will it take him to save 140, and buy a suit oi 
clothes for 156 ? 

12. Sarah bought silk at four different prices : i'i, tl^, , 
12^, and 13^. What was the average price per yard ? 

13. How much money will Mrs. Johnson have left if, hav- 
ing four $10 bills, and two 15 bills, she buys 24 yards of car- 
pet at $2 per yard ? 

14. H 7 slates coat t.49, how much will 100 cost ? 

15. Ellenbought anielon, $.15 ; apound of coffee, $} ; and 
she gave in payment $J. What fraction of a dollar should 
she receive in change ? 

16. Which will cost the more, and how much ; 12 pounds 
of tea at $J per pound ; or, 100 pounds of sugar at $.12 ? 

17. To gain $3 on cloth coating $1^, what is the selling 
price ? 

18. How much more than $^ wiU 4 books at $.25, and 5 
pencils at $.05 cost ? 

365, Written Problvms, 1. A ship is owned by three 
men. One man owns ^ of the ship ; and another man ^ of 
the ship. AVhat part of the ship does the third man own ? 

2. Mr. Baldwin had $1,090^ in bank. He deposited $527}, 
and then drew his check for$l,965i. What was his balance? 

3. A gentleman had $1,000 in bank. How much has he 
after paying out checks for $333J, $350|, and $175j ? 

4. If Mr. Jenkins buys a gold watch and chain for $150J, 
and a pair of bracelets for $90|-, and pays for them with a 
check for $2fiO, what money should be returned to him ? 

5. If a flour merchant buys 3.000 barrels of flour at $4 
per barrel, and sells them all for |lEi,71Sk>^\, •«\\a.'t \% \C\* 

prom /". 
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6. How many pmiDtlB of flour are left in 10 barrds contBiiH 
iiig 196 pounds each, after 1 ,-*73^ pounds have been UB«d ? 

7. If a litdy owes a grocer fH^, ttSlf, and C35|, bov 
much does she owe after paying $65.35 on aceonnt ? 

8. A merchant's receipts for two days are tljSTyj- and 
*2,036,»fl. What has he left after paying out *:3,460f ? 

ft. A farmer liad two fields ecmtaining respectively 137g^ 
and 240^ acres. How much must he buy to have 500 acree ! 

10. A coal dealer bought 300 tons of eoal at t3.75 per ton, 
and sold it itll for ll.S(!7|. How much did he gain ? 

11. How many gallons will bo left if 140} gallons of vine- 
gar are taken from barrels containing the following numberB 
of gallons : 25^, 20^, 30J, 31^, 28|. 29^, and 30| ? 

12. If a man boys a wagon for i40J, and spends tlO^ ifl 
repairs, how much dues he gain by selling it fur 155 ? 

MULTIPLICATION. 

366. 1. If one yard of cloth costs 1^, what will 10 yards cost? 

2. At *'l yier barrel, what is § of a barrel of flonr worth P 

3. What will 5 pairs of kid gloves cost at $1 j jter pair ? 

4. In a barrel tbero are aj bushels of apples. How many 
bushels of apples are there in half of the barrel ? 

5. If Matthew earns! $3% in one ilay, how much does hi: 
earn in f of a day ? 

367. Tn flni] a jtart of a fractional nnit. 

1. Edgar ha^l ^ of an uratige, and he gave to his brother J 
of what he had. What part of the orange did he give to his 
brother ? ) of i equals ? 

, If coffee cost *i per [lotiud. Jiow mnrh does ^ of a pound 
{ ot i equals ? 
l.'is the cost (it ^ »it ',\ ^v\Ti\ 11^ diiUv, if oaob yard 
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4. If John earns $J per hour, how much does he earn in ^ 
of an hour ? i of i equals ? 

5. Chintz was bought at $J per yard, and sold so as to 
gain ^ of the cost. What part of a dollar was the gain ? 

36§. To find a part of a fractional unit, multiply the de- 
nominator of the given fractional unit by the number of the 
parts into which the unit is divided. 

369, To multiply a fraction by a fraction. 

1. If a yard of ribbon costs $f per yard, how much will ^ of 
a yard cost ? 

i of i = ;,ia ; i of t = A ; ^ of f = ili = A- Ans. $A. 

2. A train of cars travelled at the rate of a mile in ^ of a 
minute. In what time did it travel | of a mile ? 

3 of i = tV ; i of 1^ = ^V ; ^ of ^ = ^^g, Ans. ^\ of a minute. 

3. John picked f of a bushel of berries, and sold | of them. 
What part of a bushel did he sell ? §xj = ii = A. 

4. If Jane saves in a week f as much as her sister, who 
saves $A, how much does she save ? ^ ^ , 

5. What fraction divided by ^ gives f ? « « 

370. Rules for multiplication. — I. Multiply the numer- 
ators together for the numerator, and the denominators to- 
gether for the denominator of the answer ; or, 

II. After indicating the multiplication, cancel, if possible, 
and then multiply together the remaining factors of the nu- 
merator for the numerator, and those of the denominator for 
the denominator of the answer. 

371., Oral Problems. 1. If one pound of sugar costs ${, 
what will f of a pound cost ? 

2. What is the cost of J of a pound of tea at $| a pound ? 

3. K a yard of linen costs 1^, what costs f of ^ of a yard ? 

4. What will ^ of | of a yard of cloth cost at |^ ^^\.^^^^*t 

5. At $^ per pound, what is f of a pound ol>o\x\X>^\ n^^^^Oci.'^ 
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6. If a pound of rice costs $^j, what is the cost of ^ of a 
pound ? 

7. Mr. Johnson owns f of a ship. He sold | of his share. 
What part of the ship did he sell ? 

372. Find the products : 



ithont Caneellation. 




WUh Oanmllttin. 




. 




1. 1 of i. 


6- 1 X 4. 


i7. 1 of |. 


16. 


f X 


4- 


s. f off 


7- 1 X 4. 


i^. f of |. 


17. 


4 X 


iV 


3. i of f . 


«. 4 X |. 


«• 1 of VV- 


18. 


4 X 


I- 


*■ f of f . 


9. \ X \. 


i4. i of f 


19. 


A X 


1- 


6. \ of \. 


10. I X 4. 


i5. 1 of ^. 


SO. 


iV X 


I- 



Note. — By analysis, J of i is found to be the same as | x f . 
373. To multiply a fraction by an integer. 

1 . xVt tlie rate of | of a mile per hour, how many miles 
can be travelled in 12 hours ? 

12 X J = ^<i = 10 ; or, X X 4 = 10. Ans., 10 miles. 

2. A farmer sold 8 village lots, each containing f of an 
acre. How many acres in all did he sell ? 

3. What is tlie cost of 6 books, each book costing $| ? 

6 X I = V = 3| = 2i. Ans. $2i. 

4. In selling coal, a merchant made $^ on each ton. How 
much did he make in selling 9 tons of the coal ? 

5. What fraction divided by 7 gives -^ ? 



374. Find the cost of the following : 



Groceries, 
lb. $ 

i. 10 @f. 

^. 9 @ f . 
S. 8 @ -|. 
4- 7@f. 



bii. $ 

s. 25 ®f. 

6. 40® J. 

7. 45(§^f 
8- 50@-|. 



Notions. 

yd. $ 

0. 24 ® |. 
i^. 36 @ |. 
n. 28® f. 
i^. 90 ®T^. 



do2. I 
IS. 12 @i. 

^4. 18® J. 
IS. 28 ®f 
^<5. 63 ®|. 



•In multiplying, any whole number may be used as a fraction 
tor its denominator. 
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975. l¥riuen Problemi. 1. At $| per yard, what is 
the cost of 100 yards of cloth ? 8^ 

€6§ 

2. Mr. Benjamin bought 500 bushels of apples 

•^ ° ^^500 5)500 

at $§ per bushel. What was the entire cost ? 3 loo 

Note. — In practice, the integer is multiplied by the ~^oo ' 300 
fraction. 

3. How many bushels of strawberries are there in 250 
baskets, each holding J of a bushel ? *^ 

/ . . 3 4)750 

4. A merchant gained $| on each of 750 yards 750 llri 
of cloth. How much altogether did he gain ? 

5. If a grocer loses $-^ on each of 150 barrels of sugar, 
how much in all does he lose ? 

6. How much money will be received for 1,250 excursion 
tickets, at $1^ each ? 

7. If the water of a brook flows 4^ of a mile an hour, how 
far will it flow in 10 days ? 

376. Find the products : 



l- 


1. 

$250.50 


2. 

$4J8.75 


3. 

$690.45 


4. 

$239.98 


5. 

$1008.60 


i- 


6. 

$417.08 


r. 

$690.95 


8. 

$816.60 


0. 

$754.40 


10. 

$919.89 


l-x 


11. 

$225.47 


la. 

$711.84 


13. 

$655.09 


14. 

$210.81 


15. 

$313.03 


:x 


16. 

$707.70 


ir. 

$800.08 


18. 

$460.37 


19. 

$404.04 


$505.05 



377. To multiply an integer by a fraction, or to find a re< 
quired part of an integer. 

1. A house and lot together cost $4,500. The lot cost J 
of this sum. How much money did the lot cost ? § of $4500 = ? 

2. A gentleman left to his wife | of his property, which 
was valued at $32,500. How nauch propexl^ AaiSl \v^ \ 

Mb wife ? 
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Mr. Brown owned J of a business worth $75,000. What 
was the vahio of his share of the biisineas ? 

i. Tliere were 1,430 acres iu a fivrm ; J of it was planted 
with wheat. How ]uany acres of wheat were there r" 

3T§. Find tbe ralnes of tbe following : 



5. 1 a 10. 


II. fto 6. 


IS. 


im 6 


6. J » r. 


10. ^ @ 10, 


H. 


J a 15 


r. fa 11. 


n. J a 9. 


IS. 


A»" 


s. ia 2. 


IS. 4 ffl 14. 


16. 


|®10 



s. J ® 4. 
S. I ® 3. 
4. l&G. 

379. Wrillcn PrnblemH. 1. A pays *540 a year for 
rent ; B pavB j as muuh. What ie B's rent per year ? 

2. Mr. Johnson paid $1,350 per year for hoard and | o 
this sum for help. How nmeh per year did ho pay for help ? 

3. Of a farm of 3,275 acres, ^ was planted with com. 
' How many acres of corn were there ? 

4. A house that cost $12,848 was sold f or ^ of its cost. 
What was the selling price ? 

5. James earned $700 per year and spent ^ of jt. How 
ranch money did he spend ? 

6. A mass of metal weighed 3,492 pounds ; f^ of it ? 
iron. What was the weight of the iron ? 

(. If silk plush is sold for ^ of its cost, which was 13.50 
per yard, what is the selling price ? 

8. A company failing for *1, 000,000 paid *.83J on the 
dollar. How much did they pay ? , 

fl. An army consisted of 150,424 soldiers, | of them being 
under 50 years of ago. How many of the soldiers were 
under 50 years of age ? 

a forest there were 2,526 trees, of which jj wera 
es. How many ottlo.e^o'siVa.^ \'^fte*'*'«ftVa-'«ft? 
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11. Mr. Matthews paid a debt of $4,560.30. He paid ^ 
of the amount in gold. How much gold did he pay ? 

12. If a dry-goods firm pays $25,500 a year rent, how 
much does it^pay for 11 mouths ? 

3§0. To multiply a fraction by a fk*actioii, or to find a re- 
quired part of a ft*action. 

1. Henry earned $f per hour. How much did he earn in 
} of an hour ? i of $i -rr $^ ; i of $| = $A- ; J of $J = $ii 

Note. — The answer is the same whether of or x is used. }of J = 

2. Prank has $^ and John has f times as much. How 
much money has John ? 

3. Jane spent $| for lace and ^ of that amount for ribbon. 
How much did the ribbon cost her ? 

4. Thomas bought his sled for $| and sold it so as to lose 
f of his money. How much did he lose ? 

5. If wheat costs ${^ per bushel and is sold for ^ of its 
cost price, what is the selling price per bushel ? 

6. If drawing books are bought for $. 62^ and sold so as to 
gain I of the cost price, what is the profit ? 

7. A hat was bought for $1.12^ and sold so that ^ of the 
cost was lost. How much money was lost ? 

8. How much are 3 pecks of potatoes worth, if a bushel is 
worth $.66f ? 

381. l¥rUten Problems. 1. If a horse trots | of a mile 
in a minute, how far does he trot in f of a minute ? 

2. James cut a stick r^^ of a foot long into two parts. How 
long was that part of the stick which was f of the whole ? 

3. Matthew bought a knife for $.50 and sold it at a gain 
of f of the cost price. What was the gain ? 

4. Edgar^s skates cost ^ as much as M^ ^\^^. "^^^^ ^*^^ 
cost $. 75. What did his skates cost ? 
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5. In one basket there was § of a bushel of blackberries, 
in another -^q as much. What part of a bushel was there in 
the second basket ? 

6. A number divided by f gives a quotient of |. What is 
the number ? 

7. If a man can do f of | J of a piece of work in a week of 
6 days, how much of the work can he do in one day ? 

382. Find the cost of the following with or without can- 
cellation : 



Notions. 






ConrecUons. 






yards. $ 




doien. S 


pounds. $ 


ponndfl. 


$ 


i. 1 @ |. 


5. 


J® .80. 


9. J® f 


i«f. J® 


.66f. 


2. f @J. 


5. 


|@.66|. 


i^. J ® i- 


i4. i® 


J. 


3. 1 ® f. 


7. 


lyV ® .37^. 


i/. |g@.40. 


16. |<a 


A. 


4- ^ ® f . 


5. 


i@.75!' 


i^. 1 @ . 75. 


i6. 3^ <a 


.80. 


Dry Goods. 






Groceries. 






yards. $ 




yards. $ 


peeks. S 


ponndfl. 


$ 


17. f ® .50. 




ei, 1 @ |. 


^^. i<^ h 


29. fj ® 


.81f. 


18. ^® .66|. 




^^. i@ ii. 


26. J@ ^. 


5t?. 1® 


.50. 


19. J @ J. 




:^5. J @ .50. 


^7. 1® f. 


5i. 1 ® 


.80. 


;^^. i®i. 




^^. i® |. 


;^5. I© .70. 


^;?. i® 


i. 



3§3. To multiply a mixed number by an integer. 

1. How many yards togetlier are there in 7 remnants each 
containing 1| yards ? 

7 X g = V- = 2S ; 7 X 1 = 7; 7 + 2f = 9f. Ans., 9f yd. 

2. What is the cost of 9| yards of cloth at $4 per yard? 
4 X f = J^i^ = H ; 4 X 9 = 36 ; 86 + li = 37i. Ans., $37i. 

Note. — In practice, the mixed number is usually multiplied by the 
integer, even when, in theory, the integer should be multiplied by 
the mixed number. 

3. If one pound of sugar costs 7^ cents, how much will 7 
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4. At 6J cents, what is the cost of 15 yards of muslin ? 
Of 25 yards ? 

5. What is the cost of 5 dozen cloak buttons at $1.16| each ? 

6. If one yard of lace is worth $1.33 J, how much is 40 
yards of the lace worth ? 

7. At $4 J a pair, what is the cost of 16 pairs of shoes ? 

3§4. Find by cancellation the cost of the following : 

Druffs. 

lb. $ 

5. 2 @ If. 

e. 3 @ 4f . 



Frnifs. 

ba. S 
1. 4J ® 2. 

^. 6f (g^3. 

3. 5| ^ 4. 

4. 3f & 2. 



7. 5 ® 2J. 
5. 9 @ If. 



Carpets. 

yd. S 

9. 45 @ 1^. 

i(?. 33 @ 2^. 
ii. 35 @ 1#. 

12. 50 ® 2^. 



Notions. 

dos. $ 

i.J. 5f (g^ 2. 

i4. 7 (§^ 1^. 

15, ^ @ 2. 

16. 8 @ If. 



508^ 
_45J 

254 = i 
2540 •\ 
2032 

$23,114 



Note. — ^The mixed numbers may be expressed as improper fractions. 
3§5. IVrttten Problein§. 1. How much will 508 acres 
of land cost at $45^ per acre ? 

2. If each clock costs $2J, how much will 150 
clocks cost ? 

3. What is the value of 275 sheep at $3^ ? 

4. At the rate of 15 J miles an hour, how far will a ship 
sail in 250 hours ? 

5. How much will it cost to clothe a regiment 
of 1,120 men at $31f each ? 

6. If sound tKavels*l,095| feet in a second, how 
far will it travel in one minute ? ^ ' ^ 

7. At the rate of 45|^ miles per hour, how far 
will a train travel in two days ? 

8. What is the value of 10 pieces of muslin, each contain- 
ing 45 yards, at $.16 1 a yard ? 

9. A number divided by 14§ gives a quotient of 258. 
What is the number ? 

10. The profit on each acre being $15|, YiO^N xkolOcs. ^'t^'KV 

ia made by selling 7,693 acres ? 
9 



250 
155 

62J = 1 
3 

187i = | 
12)0 
250 

3,937i mi. 
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3§6. Find the products : 







1. 


2. 


3. 


4. 


5. 


»l 


X 


$120.24 


$307.48 


$90.90 


$75.75 


$100.32 






6. 


T. 


8. 


0. 


10. 


^ 


X 


1537.92 


$206.56 


$387.44 


$569.04 


$740.96 






11. 


la. 


13. 


14. 


15. 


»l 


X 


147.70 


$804.42 


$570.93 


$700.02 


$860.04 






16. 


ir. 


IS. 


19. 


20. 


H 


X 


$200.50 


$475.35 


$816.25 


$400.40 


$370.35 



3§7. To multiply mixed numbers that are not large. 

1. If John earns $2J per day, how much will he earn in 
3J days ? $2i = $f ; 3J= ^; ^ x f = V = 8^. Ans., $8J. 

2. How far does a river flow in 3f hours, if it flows 5| 
miles per hour ? 

3. A merchant sold 6f yards of carpet at $lf per yard. 
How much money should he receive in payment ? 

4. What is the cost of 3 J bushels of pears at $1^ per 
bushel ? 

5. Henry^s expenses were $5J per week. How much were 
they in 6^ weeks ? 

6. How much does a farmer receive for 4| bushels of wheat, 
if he receives $IJ for each bushel ? 

Note. — When the numbers are not large, reduce them to improper 
fractions before multiplying. 

3§§. Find tlie values of tlie following, with or without can 
cellation : 



yuda. $ 

i. 2J@ 2|. 
s. 3^® 2f. 



pounds. S 

5. 8| @ IJ. 

^. 9J @ 1^. 

7. ^i®^^. 

8, 5\>, (S!^ \^. 



\ 



bnihalfl. $ 
9. 10J@1J. 

i^. 3| ® 2^. 
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3§9. To multiply any two mixed numbers. 

1. Mr. James purchased 25 1 cargoes of wood valued at 
$375f each. What was the entire value ? 

$872^ Bxplanation. — 1. Multiply the integers to- 
Tm^ gether. 

7 50 2. Multiply each integer by the fraction in 
^m = ^ X 1^5. the other factor. 

^ = I X ^^! ^* Multiply the two fractions together. 

$9,644i 4. Add all the partial products. 

2. A manufacturer purchased 187 tons of coal at $3f per 
187 ton. How much did it cost him ? 

3f 



23* - 1 f 187 Note. — In practice, the larger number is 

8 taken for the multiplicand. 
^^ _ a of 187. 

561 = 8 X 187*. 3. What is the cost of 425 yards of 

~ broadcloth at $2^ per yard ? 

4. A merchant gained $lf on each barrel of flour. JIoW 
much did he gain on 745 barrels of flour ? 

5. If a ferry company *s expenses are $395^ every day, how 
much are they for 28 days ? 

6. In a block of 17 brown-stone houses, each front cost 
$l,541f . How much did the 17 fronts cost ? 

7. What number divided by 37 gives a quotient of 

1,305^ ? 

8. How much must be paid for 12 round-trip tickets across 

the continent, at $187f each ? 

9. A speculator bought 25 city lots, costing $1,357^ each. 
How much did the 25 lots cost him ? 

10. How much per year does a clerk earn, if he earns $81f 
per month ? 

11. A man pays $133^ per month rent. How much rent 
does he pay per year ? 

12. What is the product of twelve aud Ae^eiiAi^^VCvN&^s^ 
14fF 
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13. What amount ia pnid in rent iit $237^ per month, for 
2J years ? 

14. If a railroad coste l4d,tiTdJ per mile, how much wiij 
22J Diilefi of the road cost ? 

15. What will it cose to construct 250J miles of telegraph 
at t3,9r0J per mile ? 

16. How much does a stetimBhip earn in 5|'^ years, if it 
earuB an average of i|il3,703J each year ? 



390, Find the prodnets : 



1. 15x207i. 

£. 31 X 483 1. 

3. 40x306g. 

4- 37x1 93 J. 



G. 5(10 ■< 37}. 
7. 396xl8f. 
S. 781x40|. 
9. .3:3 x2H. 



18J X 405J. 
1^. ao^t^x 763|. 
IS. 47f xl092g, 
U. 38 g X 979). 



5. 19x5t;31. 10. 198x905. 



je. 9O4ix308i. 

17. 57lix694i. 

IS. 1911x708). 

4271 X 891|. 



50 J X 8iQ^. so. 739^x648?. 



MISCELt-ANEOUS PROBLEMS, 

391. Oral ProhloniN. 1. Wliat is tlie oust of a buehet of 
berries, at l.iaj a quart ? 

2. James had *1 and bought a whip for (i.l6, a bat for 
t.40, and a ball for $.20. What fraction of a dollar did he 

then have ? 

3. What is the coat of 3^ pounds of butter at t.24a pound? 

4. If Jant! gives a half-dolhir in payment for 3i pounds of 
crushed sugar at Ji.l3 a pound, what part of a dolliir in 
<'hange is due her ? 

5. A merchant gave two *10 bills in payment for 45 
baskets at 1.33^ a basket. How much change should he 
receive ? 

6. What will 10 spools of silk cost, if 7 spools cost $.91 ? 

7. If 13.90 pay for 13 bushels of oats, liow much will pay 
•5 bushels ? 
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8. Kate spent 1.30 for paper, t.SZ^ for an inkstand, anl 
•,121 for a, rubber. How much in all did she spend 

9. How much of 45 will John Jtave left after paying f( 
18 quarts of berries at #.16| a quart 

10. Sarah bought* a Reader for SJ, a Speller. Ij, and 
elate, $^. She paid for them with 4 quarter-dollars. Hoi 
much money is due her ? 

11. How many doze n oranges, at ■! }* for e^h orange, ci 
be bought for $4 ? For «3,04 ? 

12. If 10 poiindd of cuke cost *l.20, how much will 4^ 
pounds cost ? 

13. What will 40 dozen slatea cost at $.08^ for each slate ? 

14. Fred bought 50 papers at 2i cents each and then had 
3 quarter-dollars left. How much money did he have at first 

15. If 5 oranges cost i.W, what will } of a dozen cost ? 

16. H 7 weeks' board cost *49, how much will I04 weeki 
board cost ? 

303. VFritteu Problems. 1. Mr. Brown bought 
for *4,78«f. He spent fSSTjl for painting, *1.569^ for re- 
pairs, and I2,548|',j for furniture. How much did the house 
and furniture cost him ? 

2. A lady bought a watch for $ii37A ; and a chain for 
•96J. She sold both for $150. How much did she lose ? 

3. What is the entire cost of 8^ bushels of rye at *-J; 7J 
bushels of wheat at tl.l2i, and 0^ bushels of oats at ¥| ? 

4.- If, in repairing a railroad, 9(5 tons of iron are used on 
each mile of the road, how many pounds will be used on 
375f miles ? 

5. What is the value of (97^ + 10% - 50J) x 81 VV - 
(746 - i of 327i) ? 

6. If a man's salary is SI, 800 per year, and his expenses 
:t735|^for board. »327| for clothing, am\ %\TOiciT cAVe-^Wwcv*- 
'bow much can be save in 5 years V 
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7. A farmer had 1,000 bushelsof wheat. How many bushels 
did he have left after selling 3^5}, aOIJjj, and 167J bushels 'i 
How much waswliat he had left worth at HI. 12^ per bushel ? 

8. Mr. 'French, after paying for two houses *;3,977j, and 
for 45 Bhares of ntilroiul i^tork at $95^, hiui $15, 46;^^ left, 
How niiiuh uiouey did he liave ut first ? 

9. Four men. A, B, C, aud D. Iwught a ahip for »350,000. 
A's share waa *40,333il ; B's share was *10.94(3J greater than 
A's share, and Cs share was $5,[)UU lese than A'm and B's 
shares together. How mnch was D's share ? 

10. Jonas Morgan bought of Herman Arnold in New 
York, on September 15, 1888, the following goods : 13J yd, 
of silk at fi\ ; 34f yd. of flannel at If ; and 45} yd. of sheet- 
ing at $.33^. Make a receipted bill for tbe amoumt. How 
much money should Mr. Arnold receive ? 

DIVISION. 

/!" 393. 1. If a father divides SiJ equally among his 5 boys, 
how much does each boy receive ? 

- 2. For la, how much cloth can be bought at $| per yard ? 

3. At if per yard, how much cioth can he bought for Ji} ^ 

4. If a man earns %'i\ in 3 houvi^, how much does lie earn 
in one hour ? 

5. John ran 5 miles in 9i hours. How many miles pel 
hour did he run ? 

6. What does each pound of tea cost, if 'A\ pounds cost tl J ? 

S94. To divide a ftaetlon bf an integer. 

1. A farmer divided § of an acre of land into 2 equal 
village lots. How much land is there in each lot P 

- -'— i-^3 = j: S-=-2 = J, orj. 

%. If *J j>aya for 3 bushels of apples, what is the cost of 
9 bushel ? \^r^ = ?»,<« 
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3. If a ton of coal costs 15, how many tons can be bought 
for *15 ? How much for $f ? 

4. Charles saved $| in 4 days. What did he save in one day ? 

The answer will be the same whether the numerator be divided, oi 
the (Jenominator be multiplied by the integer, and then reduced. 
Divide the numerator if possible, as the result will be in lower 
terms. Always reduce the answers to their lowest terms. 

5. What is the cost of one pound of sugar, if 7 pounds 
cost JJ ? 

6. If a sheet of paper, ^ of a square foot in area, is divided 
into 4 equal parts, what is the area of each part ? 

7. Samuel spent $.20 for 5 packs of torpedoes. What 
fraction of a dollar did each pack cost him ? 

8. If f of a dozen of books cost $|, how much does each 
book cost ? 

9. What number multiplied by 9 will give f ? 

895. To divide by a fraction. 

1. How many pounds of tea at $| can be bought for $5 ? 

As many pounds of tea can be bought for $5, as $5 contains times $J. 
In $5 there are ^^f-, %^f- contains $| as many times as 15 contains 
2, which is 7i times. Ans., 7^ pounds. 

2. How many straw hats, at $J, can be bought for $9 ? 

For $9 as many straw hats can be bought as $i is contained times in 
$9. Find how many fourths there are in $9 by multiplying by the 
denominator of the fraction. Then find how many times this pro- 
duct contains $J, by dividing by the numerator of the fraction. 

3. At $f per yard, how much cloth can be bought for $J ? 

Reduce the fractions to a common denominator, and divide the nu- 
merator of the dividend by the numerator of the divisor. The re- 
sult is most readily obtained by multiplying the numerator of the 
dividend by the denominator of the divisor ; and the denominator 
of the dividend by the numerator of the d\\\s.0T, ^av^ \Xv^w ^N\^xa%\ 
or, by inverting the divisor, and multiply ing. 
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4, How nirtiij pounds of coffee at t,^ per pound ran be 
bought for *ij 'i 

5. A yard of ribbon costs %\. How much of the ribbon 
can be bought for %\ 'i 

(!. At %,\ per pound, how many pounds of creaniery butter 
can be bought for Jlo ? 

7. What number multipHed by | gives -^ ? 

396. Rule for Division, — 1. Invert the divisor and pro- 
ceed as in multiplication, 

2. If the dividend or the divisor is an integer, it may he 
treated as a fraction with 1 for the denominator. 



397. Fiixl (he <|iiutii;utH, with or without caneellntlon 



1- 


6. 


s- 


8. 


»- 


3. 


\- 


14. 


A- 


30. 



11. I - 


- i- 


!i. r - 


- A- 


•!■ 1- 


-A- 


17. 3 - 


- i- 


15. i- 


-- s- 


IS. i- 


- \. 


11. ! - 


- 1- 


m. 9 - 


- «■ 


u. i~ 


- J- 


so. 5 - 


- »■ 



3B§. Oml Problemg. L, A grocer sold 6 doz. eggs for 
%^. .AVhat was the price per dozen ? 
■ 2. At $1 per yd., how matiy yards of cloth can be bought 

for *3 ? 

3. If a man spends *§ a day for eiir-f;iro, how long can 
he pay car-fare with ^Vi ? 

4, If a man earns %\ in 6 hours, huw mnch does he own 
in one hour ? 

5, How many times is | contained in \\ ? 

6, When pine-apples sell for ^ eacli. how many oan be 
bought for */j ? 

7. What number multiplied by % gives -^ ? 

8. It H man plouglis § of a field in G days, how much can 
lie plough in one day V 
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9. When tea is $f a pound, how many pounds can be 
bought for tj ? 

10. Into how many lots containing f of an acre each can 
8 acres be divided ? 

399. IViitten Problems. 1. If Henry earns $^ a day^ 
how long will it take him to earn $72 ? 

2. At %^ a basket, how many baskets of currants can be 
bought for $40 ? 

3. If a man owns J| of a farm and his son -^ of it, how 
many times the son's share is tl\e father's ? 

4. How many pounds of beef at $^ can be bought for 
$. 62i ? ' For $. 87^ ? _,_ 

5. If a man builds ^ of a wall in 14 days, what part can 
he build in one day ? 

6. When oranges are worth $.37^ cents a dozen, how many 
dozen can be bought for $60 ? 

7. How many times is \\ contained in ^ ? "^^ 

8. How many pieces of wire, each containing \ ft., can be 
cut from 56 ft. of wire ? 

9. At $Y^ per pound, what part of a pound of tea can be 
bought for $1 ? 

10. How much will John earn in one day, if he earns $| 
in 4 days ? • 

11. Af $6. a yd., what part of a yd. of velvet can be 
bought 4or $ff ? 

12. What will one pound of sugar cost, if 14 pounds cost 
$.87i ? 

13. How many loaves of bread, each weighing^ of a pound, 
can be made from a barrel of flour containing 196 pounds ? 

14. If there t.re 25 bushels of coal in each load, how many 
boxes, each holding | of a bashel, will it fill ? 

15. A silversmith divided a silver wire ^ incXv^^ \qi\i^\^<5s 
35 egnaJ porta. How long was each, part ^ 



/ 
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16. If a cistern will hold 500 barrels of water, in irliat 
time can it be filled by a pipe discharging into it J of a barrel 
every minute ? 

17. The circumference of one wheel of a wagon being I 
of a yard in length, and that of the other wheel being j of 
a yard, the circiimferenMi of the first wheel is how m 
times as long as that of the second ? 

18. If a pail hoMg ^ ol a. hogshead, how many times 
the pail he filled from If at a togshead of wine ? 

. 19. How long will It take Prank to do ^-^ of a piece 
work, if he can do J of it in an hour ? 

30. In what time can a horse trot f of a mile, if he c 
trot 4 of a mile in a minute ? 

^ 31. If a merchant makes %^ on a yard of cloth, how many 
yards mnst he sell to make i{t:]6 ? 

^ 32. By selling 10 pounds of sugar, a grocer gained I.SSJ. 
What fraction of a dollar did he gain on each ponnd 'i 

33. In what time will a liorse, running ^ of a mile in a 
.minute, run around a race track J of a mile long ? 
4O0. To diTlde witli small mixed imnibers. 

1. For t3f, how many yards of cloth can be bought at %%\ 
ayikrd ? 

Divide »3S, or J'^^, by |af, or %%, the price of one yard. 

2. How many weeks' board will %\h\ pay for, at tlOJ per 
week ? 

Small mised numbers are reduced to iiuproper fmctmns, lieloni 
dividing. 

3. John earned %t\ per week. How long did it take him 
to earn t5| ? 

4 If 6^ yards of cloth is required for each^suit of clothes, 
how many suits can he made from 500 yards of cloth ? 

5. For ii90, how many bushels of wheatican be bought bI 
U.XSi per bushel ? \ 
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6. At 11.33^ per yard, how many yards of silk can be 
bought for |14f ? 

7. A farm, containing 200 acres of land, is divided into 
village lots containing IJ acres each. Into how many village 
lots was it divided ? 

8. A grocer made $5f by selling 5 J pounds of tea. How 
much did he make on each pound ? 

9. How much is lost on each of 3f barrels of flour, if 12.50 
is lost altogether ? 

10. What number multiplied by 5^ equals 27 ? 

11. If each mile of a telegraph line costs 5f thousands of 
dollars, how many miles can be constructed for 94J thou- 
sands of dollars ? 

401* To divide with l&rge mixed numbers. 

1. How many casks, each containing 15§ gallons of wine, 
can be ^filled from a tank containing 1,860 gallons of wine ? 

158)1860 Explanation 1. Divide 1860 by 15f. 

3 o 

47 )5680(ii8j r 2. As one of the numbers is a mixed number, mul- 

^ tiply both numbers by 3, the denominator of the 

47 fraction. (Art. 47, Prin. 131.) 

410 3. Then divide, as in whole numbers, obtaining 

~34 for the answer, 118Jf. 

2. What is the quotient of 3,203f divided by 126f ? 

12^) 3^ BxplanaUon.— 1. Multiply both numbers by 

16 16 20, the common denominator of their f rac- 

2S0O «64G60 
^) 6iOT6(25Jify,j tions. (Art. 47, Prin. 131.) 

^^. 2. Then divide as in whole numbers, obtaining 

12675 for the answer, 25^6%. 

701 

3. How many bales of hay at 11 2| can be bought for 1500 ? 

4. At 11 8f each, how many dress patterns of silk can be 
bought for 1250 ? 

5. If a gross of buttons cost $3. 3 7 J, what will ^^rXv \sKiXX»<5j^ 
cost ? 
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G. What is the cost of each lead pencil, if 12^ gross cost $63 ? 

7. A farm containing 175f acres of land is valued at 
*7,487J|. What is the value of each acre ? 

8. What is the cost of each cargo of coal, if 604^ cargoes 
cost 1776,412 ? 

402. Find the quotients : 

jr.2,057f-f-8. e/276§-^109f. //. l,598f -T-201f. i^. 3,094-^17J. 
;P.1,962S^5. 7.487|-f-368|. i^. 2, 0871- 360f i7. 4,879-^32 J 
5.4,713^-^-6. 5. 9001^400^. i,J. 7,001f-h 18f. i«. 6,712-^29^ 
4.5,091^-4-7. a 640^-^260^. i4. 9,090f-r- 20f . i9. 5,304-41^ 
5. 8,652^-^9. lo. 578^-^306J. 15. 18,018J-t- 48f SO. 7,083-j-50| 

403. Find the values of tlie following^ : 

i.^^. 4. t"^'?""^^^ -"' 7. (3ofix78M27} + 14i). 10,^^ 
1^2 ro+ToTT + To'inj . 406^ 

2. -j^. 5. ip— :,j-. K (V;, of 81-f of 20)^0. ^^-Tq^- 

'■m '-fi^r M15-fx|oflO)^4of41i. .^.^. 

Note. — Complex fractions are reduced by multiplying both numera- 
tor and denominator by the least common denominator of the frac- 
tions in the numerator and denominator. (Art. 310, Prin. III.) 

If the numerator or the denominator is compound, it must be reduced 
to a simple number, or a mixed number, before applying this rule. 

404. Written Problems. 1. How many pieces of cord, 
each containing 2J yards, can be cut from 22 yards ? 

2. If a man shovels 1^ tons of coal in one hour, in how 
many liours can he lay away 24 tons ? 

3. For $9^, how much silk can be bought at tlj a yard? 

4. How much does a man earn in one day, if he earns $21| 
in 4^ days ? 

5. If each jacket requires 3| yards of cloth, how man} 
jackets can be made from \^\ yatOi^^ 
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6. At $6^ a week, how many weeks' board will $34f pay ? 

7. How many ties can be made from 26^ yards of ribbon, 
if each tie requires f of a yard ? 

8. A man divided his farm of 518f acres among his sons, 
giving each one 172^ acres. How many sons had he ? 

9. How many barrels of flour, at $8f each, can be bought 
for *113f ? 

10. A man bought 55 J yards of carpet for $124| ; how 
much did he pay per yard ? 

11. How many yards of satin, at $2f a yard, can be ob- 
tained for $205 J ? 

12. If 51 baskets of pears cost $140J, what does one basket 
cost ? 

13. If each dress requires 18f yards, how many dresses can 
be made from 225 yards ? 

14. If a man pay 118.50 per week for board, for how many 
weeks' board can he pay with $1,008^ ? 

405. To find a number, a part of it being giYen. 

1. 5 is I of what number ? 

If 5 is f of a number, i is i^ of 5 or 1, and f , or the number is 6 times 
1, or 6. 

2. 25 is 4 of what number ? 

If 25 is ^ of a number, | is ^ of 25, or 5, and ^, is 7 times 5, or 35. 

3. Henry is 7^^ years old. His age is ^^ of the age of his 
father. How old is his father ? 

4. Mr. Johnson has $480 in his cash box, and this is ^ of 
what he has in bank. How much has he in bank ? 

5. One river, 900 miles long, is -^ the length of another 
river. How long is the other river ? 

406. To find the number of which a part is given, divide 
the given part by the numerator, and tkeu \ro3\\»\^Vj \5^ *Ocv^ 
denominator of the fraction. 
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407. Find the number of which : 



i. 16 is f 


5. 4f is -f. 


5. 148 is |. 


i^. 313J is 3^. 


2, 15 is \. 


e. 9i is-j^. 


m 235 is -^. 


i^ 629f is |. 


3, 12 is 3^. 


7. 10| is -j^. 


11. 288 is If 


i5. 1894^ is |. 


4. 38 is ^. 


<?. ll^Vis |. 


i^. 450 is ^. 


J6. 170^2^ is ^. 



408. li¥ritten Problems. 1. What number is that to 
which, if \ of itself be added, the result is 552 ? 

2. A farmer finds that the number of his sheep has in- 
creased ^. If he has 749 now, how many had he before the 
increase ? 

3. A man failing in business could pay his creditor only 
12,355. How much did he owe, if the creditor thereby lost 
\ of the debt ? 

4. A house and furniture cost $10,350, the furniture cost- 
ing f as much as the house. How much did the house cost ? 

5. If of 570 is 1% of what number ? 

6. After losing | of his money, a man had $3,171 left. 
How much had he at first ? 

7. Mr. Lewis received $13,044 for his share of a farm, of 
which he owned \. For wlitit sum was the farm sold ? 

8. A son earns $1,525, wliich is \ of what his father earns 
in tlie same time. How much does the father earn ? 

9. A merchant's profit for one year was $4,137, which 
was \ as much as his profit for the preceding year. How 
mucli did he gain the preceding year ? 

10. Paid $270 for a carriage, which was f of 2 times the 
cost of the horse. What did the horse cost ? 

4<^. To find what part one number is of another. 

1. 5 is what part of 8 ? lisiof 8; 5i8|of& 

2. 25 is what part of 35 ? lisA^^as; 25i8Morfof» 
'^ "^ * 's age is 7 years ; and Edith's age is 12^ years. 

what part oi "EdViV^ '^^i^*^- 
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410. To find what part one number is of another, write 
the part as the numerator, and the number of which it is a 
part as the denominator of a fraction, and reduce the frac- 
tion to its lowest terms. 



411. Find vhat part: 








1. 4 is of |. 


5. f is of 3. 


9. ^ is of 3f . 


IS. h\ 


is of 3|. 


s. % " %. 


6. ^ " 4. 


10. 1 " ^. 


U. '^^i 


" 2*. 


s. 1 " |. 


7. 1 " 10. 


11. \ " ^. 


15. ^ 


" If. 


-#• A " f- 


8. I " 2. 


iz- ^ " 4J. 


16. 6f 


" 84. 



y^.4ia. ITritten Probleiufi. 1. A bought a house for $6,352, 
and sold it for 17,940. What part of the cost was the gain ? 

2. The wages of three laborers were $97.50. A worked 
9 days, B worked 12 days, and C, 18 days. What was each 
man^s pay ? 

3. What part of his money does a man lose, if he buys a 
lot for $10,092, and sells it for $8,410 ? 

<^4. If 36 yards of carpet cost $90, at the same rate what is 
the cost of 48 yards ? 

.5. Henry has $2,056, and John has $5,140. Henry's 
money is what part of John's money ? 

6. When 14 tons of coal cost $91, what is the cost of ^ of a 
ton ? 

7. A man had $895, and spent $716. What part of his 
money had he left ? 

8. An agent sold a house for $3,000, charging $180 for his 
services. What part of the selling price did the owner re- 
ceive ? 

9. A man having 320 acres sells 80 to one man, and i of 
the remainder to another. What part of the whole h^s he left ? 

10. One field yields 510 bushels of corn, another | as many, 
and a third ^ as many as the second. TW \\i\t^ ^^^ ^\^^ 
how much compared with the first ? 
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MISCELLANEOUS PROBLEMS. 

413. Oral Problems. 1. Lucy has 28 cents^ which is ^ 
as much as Henry has. How many cents has Henry ? 

2. If } of a pound of candy costs 8J cents, what will one 
pound cost ? 

3. f of a certain number is 18. What is the number ? 

4. How long will ^ of a bushel of oats last a horse, if ^ 
bushels last him one week ? 

5. A man bought a coat for H2^, What did he pay for 
his vest, if it cost f as much as the coat ? 

6. How many tons of coal at $6^ can be bought for 126 ? 

7. If a bonnet can be made from | of a yard of velvet, how 
many bonnets can be made from 21 yards ? 

8. If Mrs. Wilson has $62^, and spends I12|^, what part of 
her money does she spend ? 

9. William has 45 cents, which is ^ as much as his sister 
has. How much money has his sister ? 

10. If I of a street can be paved in 20 days, how many 
days will be required to complete tlie work ? 

11. By selling his horse for t96 A gains ^ of the cost. 
What did the horse cost him ? 

12. Mr. James bought | of a farm, and then sold ^ of his 
share. What part of the whole farm had he left ? 

13. If J of a pound of coffee costs 24 cents, what is the 
cost of 3 pounds ? 

14. How many yards of lace can be bought for $15, if 3J 
yards cost $10 ? 

15. Cliarles had 3G cents, lie lost | of it, and spent } of 
it. How much had he left ? 

16. The sum of two fractions is J^, and one of them is|. 
What is the other fraction ? 

"fa barrel of tLoui costs $6^, how much will half 
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18. Mr. Wright sold a clock for $49, thereby losing ^ of 
the cost. How much did he pay for the clock ? 

19. 72 is 4 of what number ? 

20. Mr. Williams divided $3J among some boys, giving 
each boy | of a dollar. How many boys were there ? 

21. Samuel earns $1^ a day, and Frank earns $2^ a day. 
What part of Frank's wages is Samuel's ? 

22. What will f of 12 yards of ribbon cost, if 9 yards cost 
54 cents ? 

23. A man sold a cow for $24, and a calf for | as much. 
How much more did the cow cost than the calf ? 

24. A man bought 5 bushels of corn, and paid $3, which 
was I of the cost. What was the cost per bushel ? 

25. How many dozen eggs at 16| cents a dozen will pay for 
3 pounds of butter at 33 J cents a pound ? 

414. l¥riUen Probleiui. 1. If a man earns $lf a day, 
how many days will he be in earning $75 ? 

2. A merchant sells three pieces of silk, one containing 
40 J yards, another 33 J yards, and the other 35^^ yards, at 
$1^ per yard. What was the entire bill ? 

3. What will 35 bushels of wheat cost at $1^ per bushel ? 

4. If 60 pounds of wheat make a bushel, how many bushels 
are there in 24,632 pounds ? 

5. What will 2 J pecks of wheat cost at $.08J^ a pound, 
counting 60 pounds to the bushel ? 

6. How many pieces of twine, each containing 7J yards, 
can be cut from a ball of twine containing 84 yards .^ 

7. If a quire of paper cost I J, what will 19 J quires cost ? 

8. A farmer had 125^ acres in one farm, and Gij^ acres in 
another ; he gave his son 87| acres. How many acres had 
he left ? 

9. If a hous^ and stable cost 113,000, aTiOi Wv^ ^\»vJX\^ < 
^ as much as the house, what was the cost ol e«jc\\*t 

10 
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10. A building worth 112,500 waa insiireil for ^ of its value. 
How much did the man wlio owned ^ of the buildiug receive, 
whea the building was destroyed by fire ? 

11. A man hires four boys to pick cherriea at Ij- ft a quart. 
One picks 8J quarts ; the second, 4^ quarts ; the third, 7| 
qnarts ; and the fourth, 9| quarts. How much does he pay 
for ali ? 

12. How long will it take a. carriage travelling at the rate 
of ?J miles an hour to travel 15f)J miles ? 

13. A can do a piece of work in 5 days, and B, in 7 days. 
How long will it take both to do the work ? 

14. The difference between two numbera is 21^. The 
greater number ia a03J^. What is the other number ? 

15. How many times will a wheel 10^ feet in circwmferenoe 
turn, in passing over 3 niileB ? 

16. The product of two numbers is ^, and one of the num- 
bera is ^ What is the other nunil>cr ? 

17. Divide ^ of f ^ by | of «. 

18. If chickens sell for i|i.87J each, how many can be bou^t 
for I? ? 

19. Divide 246| by 24. What is the quotient ? 

30. If f of 5 of a barrel of flour coats *4J, what will j- of | 
of 36 barrels cost ? 

21. 24 is J of J of what number ? 

22. If J of a piece of cloth, 1)3 yards in length, is cnt into 
7 equal parts, what fractional part of the wliole will one of 
these parts be ? 

23. From 41^ take 27J. What is the remainder ? 

24. What number multiplied by IJ and divided by aj 
equals 3^ ? 

25. A merchant sold two pieces of cloth, one containing 

md the other '^4^ yarda, at %3| per yard. Wliiit 
Bnt of the ViVl '; 
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26. A man paid $5,085 for his house, and | as much for 
the lot. The cost of both amounted to | of all his money. 
How much had he ? 

27. A man has a farm containing 800 acres. He sells 
23 1§ acres to one man, and 343 J^ acres to another. What 
part of the whole has he left ? - 

28. A man bought a horse and 9 cows at I26J each, for 
$392. What was the cost of the horse ? 

29. Mr. Martin buys 150 tons of hay. He sells 35 tons at 
$4^ per ton, 40 tons at %h\ per ton, and f of the remainder 
at %h\ per ton. How much money does he receive ? 

30. What is the cost of 18 pounds of beef at |.16f a 
pound, 16 quarts of syrup at $.37^ a quart, and 32 quarts of 
berries at $.06 J a quart ? 

31. What number is that which is 103J less than 16J times 

18|? 

51 . . 

32. Keduce gx ^^ ^^^ simplest form. 

33. How long is a strip of wood which can be sawed into 

5 pieces, each piece 1 yd. 2 ft. 7 in. long ? 

34. If 80 feet of timber is sawed into 24 pieces of equal 
length, how long is each piece ? 

35. If 1 sq. mi. 40 A. 2 K. 20 P. is divided into 25 equal 
farms, what is the area of each farm ? 

36. What is the value of 75 powders, each containing 1 1 . 

6 3 . 23. 18 gr. of a drug at $.01 per grain ? 

37. At $.06 per quart, what are 50 cans of milk worth, 
each can containing 10 gal. 3 qt. 1 pt. ? 

38. If 29 men can do a piece of work in 58 days, in what 
time can 17 men do the work ? 

39. How many yards of cloth costing $.37^ per yard, 
must be given in exchange for 15 tons of coal at $4.50 per 
ton ? 

40. To the quotient of 27J divided \yj \ ad^l^V 



DENOMINATE FRACTIONS. 

419. Compouud numbers ure frcqueutly culled denaiuk 
nate numbers. 

S bu. 3 pk. 2 qt. 1 pi. ; 5 ife. 3;. 73- 3 3. are deiiomtHale or ««•- 
poutul iiuniixTs. They contain units of different nikmes or denomi- 

416. A denominalc IVa<.'tloii is a. fructiun whose mtegnti 
jDit is a deuaminate number : as, \ A.; \ sq. rd.; \ yd.; 
.5 mi. ; and f T. 

Note.— A denoiniDat« fr&ction may be a eommon fraelion orncfenflMl 
fraelion. The treatment tit decimal denominate tractk 
served for the chapter on dfvimal fractions. 

REDUCTION. 

41 T. To redui^e a denomlnatt! fraittlun to IoH«r denominations. 

1. Uwlucf ^ (;ubic yards to (jiibitj inches. 
Explaaatioa. — 1. Multiply the given frau- ' 

tion by 37. to rednee it to cubic feet. •*'' ,5 

2. Multiply tlie result by 1,73S, lo mluce it HMO 

to cubic inches. i.'™_ 

Ana,. a&,lKOi 

3. Inilicttling the operations, the work may 
be abbreviated by caiiaelliitirin. Ans., 25,930ou. in. 

2. Reduce | of a bushel to lower denominations. 

Bzplanation.— 1. Multiply by 4 to re- ll">' 
ihite bushels to peeks, obtaining I, or j = 'iiiik 
29 pk. 8 

2. Multiply the fraction of a peck by 8. f = ** *>'■ 

to reduce it to quarts, obtaining ^^, or j p^ 

BJqt. AnB..Spk. 6ql.|pl. 

8. Multiply the frnclion of a quart by 2, tc reduce it to pints, ob- 
taining J pt, 

4. The integers of the preceding denominations with the prodnot il 
the lowest denomination form the answer : 3 pk. 5 qt. j pt. 



Ions. ^ 
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418. Rules for Reduction Descendini^. — I. To reduce 
a denominate fraction to a required lower denomination, 
multiply the given fraction by the number of units of the 
next lower denomination that equal one unit of the given 
denomination ; and thus proceed until the required de- 
nomination is obtained, indicating the successive operations, 
and cancelling, if possible. 

II. To reduce a denominate fraction to lower denomina- 
tions, multiply the fraction by the number of units of the 
next lower denomination that equal one of the given denom- 
ination ; and, in similar manner, reduce any fraction in the 
product, thus proceeding until the required denomination is 
obtained. The integers, together with the product in the 
lowest denomination form, the answer. 

419. Reduce the following : 



Upraoe. 


Upwt. 


U3. 




Uiq. 


ft 


to pints. 


toinehM. 


i. l^s. 


5. fj OZ. 


9. IJlb. 


13. 25 i sq. yd. 


17. 1 gal. 


-?i. 4f yd. 


^.fs. 


6. 1 OZ. 


10. 5§ 3 . 


U. 7| sq. rd. 


18. \ hhd. 


22. 1 rd. 


3. £2J. 


7. 4f OZ. 


11. ^ I. 


15. \ E. 


19. \ bl. 


^^.^yd. 


4'£h 


8. 2i lb. 


12. \Vd. 


IG, \ A. 


20. 5^ gal. 


2I^. f fur. 


4SO. Reduce to lower denominations : 


1. ipk. 


4. I cu. yd. 


7'. |yd. 


10, \ cwt. 


13. \^. 


IG. 2 J pwt. 


^. 2J pk. 


5. ^C. 


8.%\ rd. 


11. JT. 


U.\l. 


17. ^oz. 


3, f bu. 


e. ^ cu. 


ft. 


9. 1 


mi. 


IS. 4|- T. 


15. \ I . 


18. 5| lb. 



421. IVritten Problems. 1. What is the cost of \ pound 
of arsenic at 10 cents per scruple ? 

2. How much will five watch cases cost, each weighing \ 
of a pound, at 4 cents per pennyweight ? 

3. If coal sells at $.28 per hundred weight, at the same 
rate, what will 3^ tons cost ? 

4. At 5 cents a quart, what is the value oi %%\ %^^ 
oil? 
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5. A field is enclosed by a fence 5^ miles long. How 
much did tlie fence cost at $.48 per foot ? 

C. How many rotations will a wheel 75 inches in circum- 
ference make in travelling I of a mile ? 

7. Each Htep being 2 J feet long, how many steps will a 
man make in walking 3J miles? 

8. If a train travels 360 miles in a day, how far does it 
travel each minute ? 

9. How much will a stationer receive for ^ of a bundle of 
paper sold at i.20 a quire ? 

10. If a bar of silver weighs ^ of a pound, how many 
dozen spoons, each weighing 16 pennyweights, can be made 
from the bar ? 

11. How many cups, each holding f of a quart, can be 
filled from 5 gallons of milk ? 

1:^. A field containing i^ A. can be divided into how many 
lots each containing ^ sq. rd. ? 

13. At I a shilling each, how many dozen collars can be 
bought for £12 ? 

14, Into how many equal pieces J of a foot in length, can 
a piece of brass wire, which is 3 yards in length, be divided ? 

4d9. To reduce a denominate number to a fraction of a 
liijflier denomination. 

1. Reduce J of a square yard to acres. 

Explanation. — 1. Divide by ;]0i to reduce Jsq. yd. = 
the iriveu fraction to the fraction of a J -•- 30J sq. r.d. = 



square rtnl. 



t -*■ 90i -*■ 40 R. = 



3. Divide the ivsult by 40 to reiUiee it to l-30i-..40^4A = 

rooils. ' *" !• ^ 

3. Divide the result bv 4 to reduce it to Ans., ,i^A. 

^■iiig the preceding dVvVsunx*^ \.Vv«e ^ctt uiay be abbreviated 
iiatiou. Answer, ^ ^5o ^- 
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2. Reduce 4 bu. 3 pk. qt. 1 pt. to bushels. 



1 pt. 



Oh qt. 



3Apk. 



Explanation. — 1. Write all the denominations in 
their order in a column, writing the lowest deno- 
mination first, and leaving space between each in- 
teger after the first and the name of the integer. 
2. Reduce the units of the lowest denomination by 
dividing by 2 to i, a fraction of the next higher denomination, in- 
serting the result after the integer of the higher denomination. 

3. Reduce the i qt. thus obtained, to pecks by dividing by 8, obtain- 
ing ^Q peck, which insert after the 3 units of the next denomination. 

4. Reduce the 3^^ pecks thus obtained, first to 16ths, making f J of a 
peck, and then to bushels, by dividing by 4, making JJ, which insert 
after the integers in bushels place. Answer, 4JJ bu. 

4S3. Rules for Rediietion AMcendin§^. — I. To reduce 
a denominate integer or fraction to a fraction of a required 
higher denomination, divide the given number by the number 
of units that equal one of the next higher denomination, and 
thus proceed until the required denomination is obtained, in- 
dic[j,ting the successive operations, and cancelling, if possible. 

II. 1. To reduce any compound number to one of the 
higher denominations, write all the denominations of the 
number in a column, beginning with the lowest denomination. 

2. Keduce by division the number of the lowest denomina- 
tion to a fraction of the next higher denomination, and add the 
result to the number of units of the next higher denomination. 

3. Reduce by division the result thus obtained, to the next 
higher denomination, and add the quotient to the number of 
units of that denomination; and thus proceed until the 
required denomination is obtained. 



4S4. Reduce the following^: 

to povndi. U MTM. to poonds. 



1. 15s. 
^, lOd. 
3. 3 far. I 



4, f sq. rd. 

5. i sq. yd. 
ff, / sq, ft I 



7. ^ OZ. 

8. Id gr. 
^. 5^ pwt. 



to gallons. to ponnds. to miloi. 

10. 3 qt. IS. 2 3. 16. -^ yd. 

11. 3?^ qt. I U. \ "b • Ul.-^^*^ 

12. l|ptAl5. l^^A^S^"^ 
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J. 1 R. 3 P. 5 aq. yd. 
s. 21 P. 2U eq. yd. 7 sc 
J. 3R. 14 sq.ft. 

7. IWrti. 4yd. 3ft. 
». 75 rd. 5 ft. 10 in. 
9. 13.5 rd. 5 yd, 5 in, 

I pt 2 gi. 
. 1 <it. I pt. 
15. 1 gal. 1 pt. 1 gi. 



in|)uuiit) nuuilipm: 

I j.Scu.yd.l^cn.ft. lOOcu. in 

s, 5 en. yd. 250 cii. in. 
I e. lOcu.jd. 10 en. in. 



\lo. 5pk. 3qt. Ipt. 
n. 3 bu. 3 qt. 1 pt. 
I iJ. 4 bii. 3 pk. 1 pt. 



lis. 5cwt. 5 111. 5 oz. 

17. Klewt. lOib. 10 o! 
I IS. 3 T. 30 lb. 3 oz. 



I 



4a». Wrillrn Probleiiifi. 1. AVilliam had 1-1 shillinge j 
John, 8 shillings ; and Edwin, 3 ponnds 3 shillings. How 
many ponnda had they altogether ? 

3. Sis boys gatliered equal parts of 187 quarts of black- 
berries. How many bushels did each boy gather ? 

3. Mr. Wood buys 4 casks of wiue, containing in all 832| 
quarts. If he pays 18.50 per gallon, what did the wine cost ? 

4. A farmer sells 15 bu. 3 pk. 2qt. of curranta at J4. per 
bushel, and receives iu exchange sugar at J.ll per pound. 
How many hundred-weight of sugar did he receive ? 

5. A lot containing 1,315 square feet, sells at the rate of 
$750 an acre. What was the selling price of the lot ? 

6. A sheet of zinc measures 15 inches iu length, and 10 inches 
in breadth. How many square yards are there in the sheet ? 

7. If a block of stone is 3 feet long, 1^ feet wide, 1 foot 
high, how many cubic yards does it contain ? 

8. How many yards of f yard wide carpet will be required 
^g^^Uggi 13 feet long and 15 feet wide ? 

many cords are there iu a pile of wood 80 feet 
!t wide, and 8 leet \i\g\v'i 
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ADDITION AND SUBTRACTION. 

427. Addition and subtraction of fractional compound 

numbers may be performed by using the forms employed 

with integral compound numbers ; or, by first reducing the 

fractions to integers of lower denominations. 

Note. — Fractions frequently occur in addition and subtraction of in- 
tegers under the tables of Long Measure, and of Square Measure, 
and, sometimes, in Liquid Measure. 

42§. Find the sums : 

1. What is the sum of 4 mi. 4 yd. 2ft.; 3 mi. 25 rd. 1ft.; 

and, 7 mi. 18 rd. 3 yd.? 

Explanation. — 1. Write the numbers 
so that units of the same denomi- 
nation form separate columns, and 
draw two lines underneath them. 

2. The sum is found to be 14 mi. 44 

rd. 2i yd. 
14 44 2 1 6 ^ 

3. Inclose the fraction in a parenthesis, 

repeat it in the line under the column, and reduce it to integers of 
lower denominations, adding them to the integers previously found 
in the sum. Answer, 14 mi. 44 rd. 2 yd. 1 ft. 6 in. 

2. What is the sum of £^, fs., and fd. 

Explanation. — 1. Write the fractions in a 
column, and reduce each separately to in- 
tegers of a lower denomination. 
2. The sum is then found to be 10s. lOd. 
Ans. 10 10 If 1^ far. 

3. What is the sum of f bu., | pk., and J qt. ? 

4. 5. 0. 



mi 


rd. 


yd. 


ft. 


in. 


4 





4 


2 





3 


25 





1 





1* 


18 


3 


- 
8 





14 


43 


7 





14 


44 


2(4) 












(i=) 


1 


6 





1. 


d. 


fkr. 


£4 = 


10 








|8.= 





9 


2« 


id.= 








3 




10 


9 


6| 



BU. 


rd. 


yd. 


ft. 


mi 


rd. 


yd. 


ft. 


in. 


mi. rd. 


yd. 


ft. in. 


5 


90 


3 


1 


14 


50 


2 

• 





11 


29 7 





5 


4 


76 


14 


2 


3 


75 


4 


2 





18 


^ 


^>. ^ 


3 


So 


2 


1 


26 


19 


2 


1 





Z% ^ 




Y 



154 ^ 
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r. 






•8. 








o. 




A. 

40 


R. t^.ti. 

3 37 


H. yi 

19 


mi 

29 


ri. yd. ft. 

14 2 2 


ia. 
9 


A. 

91 


R. 

2 


■q-rt. 
30 


■q.7d.H.ft 

22 5 


35 


23 


22 


10 


33 4 


7 


18 


1 


29 


19 7 


27 


2 16 


17 


21 


80 2 2 


10 


33 


3 


17 


30 8 



439. What is the value of the following : 



i. f A. -h|K. +20 P.? 
e. ^mi. + |rd. + J yd.? 
s, -^ T. + f cwt. + 75 lb. ? 
4. I C. + 2 cd. ft. + 15 cu. ft. ? 
s. I lb. + I oz. + ^ pwt ? 

430. Find the diiferences : 



6. |bu. +f pk.+ iqt.? 
7-fgal.+ Aqt. + ipt.? 
^. i sq. mi. + f A. ? 
5. I cu. yd. + f cu'. ft.? 
10. ^bu.+|pk. + 2Jqt. 



37 



1. What is the difference between 5 A. 3K. 37sq. rd. 25 

sq. yd. 7 sq. ft. and 3 A. 2 R. 39 sq. rd. 27 sq. yd. 8 sq. ft. ? 

Bzplanation. — 1. Find the re- 
maincler as in subtraction of in- 
tegral compound numbers. 

2. Inclose any fraction in the an- 
swer in a parenthesis and repeat 
it in the lino below, and then reducing the fraction to integers of 
lower denominations, add them to the integers in the other part of 
the remainder. Answer, 3 A. R. 37 sq. rd. 28 sq. yd. 1 sq. ft. 36 
sq. in. 



A. R. H- rd. H- yd. 84< ft. H- <B. 

5 3 37 25 7 

3 2 39 27 8 

"27"(i) 8 ~ 

(i=) 2 36 



37 28 



36 



2. What is the difference between | A. and f sq. rd. ? 

Bzplanation. — 1. Reduce 
each number separately 
to lower denominations 



■f. rd. 

iA.= 80 
I sq. i'd.= 



H- yd. sq. ft. H- iB. 





and then subtract, find- 
ing the answer as above. 



79 



17(i) 



8 14i 

2(i=) 86 



Ans., 79 



18 



501 



mi. 



3. 








4. 








6. 






rd. yd. 


ft. 


mi. 


rd. 


.yd. 


ft. 


iB. 


ml 


rd. 


yd. 


& 


5 


1 


15 


25 


2 





9 


23 


100 








2 


2 


\) 


'11 


r> 


% 


\\ 


\^ 


\a5 


3 


J 
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1^ 



6. T. 


8. 


A.ft.P. ti.ji. ■LtA.ji.ft.a. A. 


ft. P. H-fl 


57 1 30 18 50 207 ] 


5 400 





50 4: 33 2Z 35 270 4 


t 2 10 175 


•V OO ^0 


9. lO. 


11. 


A. ft. H- vA. H- 7^ A. ft. H- 


ri. If. yi. If. ft- A. 


ft. H. r4- If. yl 


109 15 25 83 3 


20 77 


1 :^5 17 


78 1 27 28 17 2 


d /25 8 19 


37 21 


431. What is the xalne of the following : 




i. J A. — 1 sq. rd. ? 


9. 1 mi. — 


frd.? 


;?. 1 T. 1 cwt ? 


10. J cu. yd. — 


^ cu. ft. ? 


^. |C. - fed. ft.? 


//. J sq. rd. — 


^ sq. yard ? 


4. 1 A. - 24J sq. rd. ? 


^^. |5. - i3. 


5) 

• 


5. |lb. - 41.? 


iJ. 4J rd. — 2J^ yd. 


6. 1 lb. — 4 P^*- ^ 


i4. 5| lb. — 1 J pwt. ? 


7. 1 gal. - ^ qt. ? 


iJ. 7 J bu. - 2 J pk. ? 


8. 1 bu. — f qt. ? 


i^. 2i gal. - i^ qt. ? 



433. Written Problemi. 1. A man bought a farm of 
158 A. 2K. 6 P., and sold 94 A. 1 R. 9 P. How much was 
the remainder worth at 1320 an acre ? 

2. Mrs. Williams had £15 9s. 5d. She spent £6 10s. 7d. 
How many dollars in value had she left ? 

3. A dealer bought 24 T. 4 cwt. 461b. of coal. He kept 
for his own use 9T. 12 cwt. 961b. He sold the remainder 
at $.40 a cwt. How much did he receive from the sale ? 

4. A goldsmith had a bar of gold weighing 15 pounds. 
He used 21b. 6 oz. 6 pwt. 15 gr. in making rings, and 51b. 
7 oz. 3 pwt. 9 gr. in making bracelets. How much gold had 
he left in the bar ? 

5. A man has 72 hhd. 56 gal. 2 qt. of oil, and he sells 34 
hhd. 60 gal. 1 qt. 1 pt. What is the Temam^'eT ^^t'Ocv ^ 
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6. A mail has to travel a distauce of 201 mi. 160 rd. ArtW 
going 110 mi. 180 rd., how many hours will it take him to travel 
the rest of the distance, at the rate of one mile in two minutes ? 

7. A farmer had 335bu. Sjik. of wheat, and sold 95 hu. 
3pk. to one man, and 106 bn. to another man. He sold the 
remainder at II. a5 a bu. How much money did he receive 
for the remainder ? 

8. A man bought 43 (!u. yd. 9cu. ft. 1,024 cu. in. of stone for 
a wall, and 55 cu. yd. 7 cu. ft. 9fio cu. in. of atone for a cellar. 
Howmuch more stone did he bay for the cellar than for the wall? 

MULTIPLICATION AND DIVISION. 

4nn. A denominate fraction may be multiplied or divided, 
as any other fraction is multiplied or divided. 

Note.— Denominate fractions fTeq^upntly occur in muJtiplication «nil 
division in Long Measure and in Square Measure, and nia}' ocour in 
any (iroblem in wliich the multiplier or divisor cotitaiiiE a fraotiou, 

434. Find the prodncts : 

1. What is the product of 1 
plied by 27 ? 

BxplanaUon. — 1. Mul- 
tiply as with denom- 
inate int^gml nu 

2. IncloEB any frarti 
in the pnyhicl 
renlheBlB, and repeat- 
ing it on the next 
line reduce it to in- 
tegers of lower de- 
dorniniitions. 



[li. 150rd. 6yd. 2ft. muld- 



pn- 









27 




417 237 4(i) 



)1 



6 


Ana. 


417 337 4 


i 


6 



Bl|iS"yd. 
' S i 

ii)SMhi]r-, 



■Wri- 
the intogere tbuaobtaincAtoUui lAter integers in the otlw 
the answer . 



ins,, 4VT nfl.^!8nYi.'L'i4.\li..%w 
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2. What is the product of 16 bu. 3pk. 5qt. Ipt. multiplied 
by lOf ? 

Explanation. — 1. Multiply as 
with integral denominate num- 
bers. 

2. Inclose any fraction in the 
product in parenthesis, and re- 
peating it on a separate line, 
reduce it to integers of lower 
denominations. 

3. Add the integers thus obtained 
9+2i 7+1 to the integers in the other 

part of the answer. Ans., 175 bu. 3 pk. 7 qt. 1^^ pt. 

Note, — Any compound number may be reduced to its lowest denomi- 
nation, and then having been multiplied as in simple numbers, it 
may be reduced to higher denominations. 



16 


Ik- 

3 


It- 

5 


ft. 

1 

lOJ 


175(f) 2(i) 1 

(i=) 1(1= 

(1=) i(f=) m= 


=) H 
=) If 


Ans., 176 


3 


7 


H 



9 


7 


6 


2)101 


1661 


8U 


52 


5+1 


176| 


4)38* 


8)67 





3. 


4:. 


5. 


■L rl yl ft. 


mi rd. yd. 


ft ml rd. yd. ft. 


5 92 3 2 


12 60 1 


li 15 84 2 1 


7 


y. 


12 23 


6. 


8. 


tb. M. pwi gr. 


A. R. H- 1^ H-yL •«• ft- A. R. H-rA- H-7(l-il-ft. sq.iii. 


5 10 16 18 


6 2 35 24 5 


16 3 22 28 7 112 


8i 


9 


15 


9. 


10. 


11. 


OL qt ft fi. 


ta. pk. qt ft 


■q. mi A. sq- «'^ P- H- 1* 


17 3 1 2 


14 2 6 1 


6 360 9 12 480 


24f 


m 


16^ 



436* Find tlxe ralue of the following : 



i. I of 1 mi. 100 rd. 5 yd. 2 ft. 
f. i of 50 A. 2 R. 30 P. 25 sq. yd. 
*. 4Jx3fe. 55.33.23. 
^2^x4T. ISewt. 281b. 



5. 4 J X 2 bu. 3 pk. 5 qt. 1 pt. 
6. 1 of 40 A. 1 R. 4 P. 20 sq. yd. 
7. 15^ X T g«i. % ci^. \^\. A ^« 
*. 17| X 5 T. lb c^- bb^- 
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436. Find the quotients : 

1. What is the quotient of 15 A. 1 R. 25 P. 20sq.yd. di- 
vided by 25 ? 

Explanation.— 1. a. B. P. h- y*- H-ft- H»- 

Beginning with 25 )15 1 25 20 

the highest de- '^^ «^^« 

nomination, di- 61 465 473| 213} 1980 

vide ill sucees- ^^^'> 2 18 18 8 79| 

sion the different orders of the dividend, reducing any remainder to 
the next lower denomination, and adding the result to the units of 
the lower denomination before dividing it. 

2. What is the quotient of 10 gal. 3 qt. 1 pt. divided by SJ ? 

Explanation. — 1. Reduce the mixed 
number to an improper fraction. 

2. Divide the compound number by 
the numerator of the fraction. 

3. Multiply the quotient by the de- 
nominator of the fraction, Ans., 
3 gal. 2 qt. \i pt. 

Note. — Any compound number may 8+2 

be reduced to its lowest denomination, and then having been divided, 
the quotient may be reduced to higher denominations. 

3. 4. 5. 

mi. rd. ji. ft. in. «ii. rd. ji. ft. in. £. t. d. tu. 

8 )12 150 3 2 8 16 )9 200 4 1 10 8f )25 18 9 3 

6. 7. 

Md. gU. q^ ft gj. 

18)15 25 3 1 3 



13)10 


4t. 

3 


ft 

1 





3 


0^ 
4 


Ans., 3 


2 


H 


3 


2 

12 
4)14 


13)36 



H> mi* A. R. H- ^- H' 7^ H- ft« H* in. 

4^ ) 36 300 3 21 2 6 108 



8. O. 

H. mi. A. R K. rd. H- yA. H- ft. mi. rd. yd. ft ii. 

9 ) 2 525 3 15 18 4 6^ )18 160 2 1 8 

10. 11. 

A. R. H- rA, H- 7^ sq. ft sq. in. Ik i 3 9 fr. 

1 36 26 T ^^ n\^^^ ^ ^ 2 15 
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437* Find the yalnes in lower denominationR : 



1. 150* rd. -. 


h 4f. 


7. 16* lb. (Troy) H 


- 5i. 


s. 65^ A. 


h 5|. 


*. 10i3. 


h 4i. 


S. 44J sq. ch. ~ 


r 9J. 


9. 33J T. -. 


r 7f 


4- 112| cu. ft. H 


- 14i. 


10. £471 


h 8J. 


S. 26f gal. 


hlli. 


11. 18f mi. 


H 6|. 


6. 75f bu. 


■.2^. 


IS. lOSJsq. rd. -^ 


. 21i. 



43§. l¥rlUen Problems. 1. How much are 250^ acres 
of land worth, if one acre is worth £25. 14s. 7d. ? 

2. A man walks 92 mi. 245 rd. 3 yd. 4 ft. in 23 hours. How 
far at the same rate does he walk in one hour ? 

3. If each tank holds 1 hhd. 1 bl. 26 gal. 3qt. 1 pt., how 
much will 29 tanks hold ? 

4. If a dozen silver spoons weigh 1 lb. 1 oz. 14 pwt. IG gr., 
how much will 16 J dozen spoons weigh ? 

5. 8 T. 16 cwt. 56 lb. 12 oz. of coal are to be stored in 12 J 
equal bins. How much will each bin hold ? 

6. What is the length of a fence which incloses a rec- 
tangular lot twice as long as it is wide, if the width is 27 rd. 
4 yd. 4 ft.? 

7. How much wheat will it take to fill 24^ bins, if each 
bin holds 97 bu. 2 pk. 7 qt. ? 

8. A man has 65 lb. 7oz. 15 pwt. 18 gr. in 21 equal bars of 
gold. How much is there in each bar ? 

9. 1,200 A. 120 sq. rd. 11 sq. yd. of land are to be divided 
equally among 3 brothers. How much land will each receive ? 

10. A man cuts 3 C. 3 cd. ft. 12 cu. ft. of wood in one 
day. How much wood will he cut, at the same rate, in 25f 
days ? 

11. A grocer sold 15 T. 15 cwt. of coal to 25 customers. 
What was the average weight of coa\ aoVA. \.o «w^ ^^^ 
tamer F 
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430. To find a number, ■ part belnK gi' 




I. If J of a fami contains 4 A. I R. 3U sfj. nl. 3U sq. yd., 
how much does the entire farm contaiu ? 



Note. — Divide by 3, 1 



Audi; 



iiiltiply by 8, to find g, or the entin 



3. Mr. Johnson sold J of hia mill for £20,000. lOa. lOd. 
AVhat was the entire mill worth ? 

3. It a cup holding I pt. 1 gi. holds -^ as much as ■ 
pitcher, how much does the pitfher hold ? 

4. The circumference of the front wheel of a wagon is 3 yd. 
2 ft. 8 in. long, or J of the circumference of the rear wheel 
How long is the circumference of the rear wheel ? 

5. A clock had 5 da, 5 hr, to run and this was \ of its en- 
tire period. What was its entire period ? 

440. To find a numher, a part being given, divide the 
given number hy the numerator and multiply the result by 
the denominator of the fractional part. 

441. Written Problems. 1. A tenant paid £3S. 10s. 
lOd. for 3 months' rent. What rent per year did he pay ? 

2. If Edward can plough 3 A. 1 R. 25 sq. rd. in | of a day, 
how much can be plough in a day ? 

3. Mr. Miller, having travelled 250 mi. 350 rd. 15 ft., found 
that he had f of his journey still to travel. What was the 
length of the entire journey ? 

4. A silver pitcher weighing Ji lb. 5 oz. weighed ^ as much 
as a silver salver. How much did the salver weigh ? 

5. A druggist sold | of a quantity of quinine. He then 
had 1 Ih. 33 4323 left. How much quinine did he have 
at first ? 

■'' " 'h silver spoon weighs 3 oz. 5 pwt., and 1 dozen of 
J as much as iv aiWiiT tray, what ia the weight e( 
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7. By selling a horse for £95 10s., a farmer lost ^V of the 
cost price. What did the horse cost him ^ 

8. On weighing f of a load of hay, it was found to weigh 
15cwt. 751b. How much did the remainder of the load 
weigh ? 

442« To find what part one number is of another. 

1. What part of 2 tons are 80 pounds ? 

2 tons equal 4,000 pounds ; 80 pounds are ^Sftrr or, i^ ot 2 tons. 

2. 3 qt. 1 pt. are what part of 5 bu. 5 pk. ? 

3 qt. 1 pt. = 7 pt. ; 5 bu. 5 pk. == 25 pk. = 25 x 8 x 2 =400 pt. ; 7 

pt. = ;rJiy of 400 pt. Ans. 

3. What part of a day are 5 hr. 24 min. 15 sec. ? 

4. What part of 1 cord are 24 cu. ft. 720 cu. in. ? 

5. What part of 1 sq. mi. 30 sq. rd. 10 sq. ft. are 50 sq. rd. 
160 sq.ft. llOsq. in.? 

6. What part of 9 gal. 3 qt. 2 pt. 1 gi. are 3 gal. 2 qt. ? 

7. What part of a cube, each of whose edges is 12 feet, is 
a block containing 12 cubic feet ? 

443. To find what part one denominate number is of an- 
other, reduce both to the same denomination, and then 
write the part as the numerator and the whole as the denom- 
inator of a fraction, and reduce it to its lowest terms. 

444. Written Problems. 1. A farm containing f of a 
square mile had lOsq. rd. of pasture land. What part of 
the farm was in pasture land ? 

2. If Mary uses 1 quire 10 sheets of paper, what part of a 
ream does she use ? 

3. If a hod holds ^ bu. of coal, what part of load, or 25 
bushels, does it hold ? 

4. If Harry wastes 2hr. 45 min. 35aec. e«yc\i ^^^, ^Va^ 
part of each week does he waste ? 

n 
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MISCELLANEOUS PROBLEMS. 

445. Oral Problemo. 1. What will be the cost of 5 

cords of wood, if 6 C. 2 cd. ft. cost $25 ? 

2. If a ton of coal is worth $7.20, how much are 10 hun- 
dred-weight worth ? 

3. A man undertakes a journey of 1 mi. 100 rd. If he 
travels 210 rd. in 20 minutes, hov/ long will it take him to 
travel the entire distance ? 

4. If a man sells 3 yd. 1 ft. of wire for $.10, for how much 
will he sell 1 yd. 1 ft. ? 

5. What will be the cost of 3 qt. 1 pt. of wine if 1 galloii 
costs $6.40 ? 

6. It takes 7 sq. yd. 1 sq. ft. of carpet to cover a floor. 
How many square feet of carpet will it take to cover a floor 
f as large ? 

7. A certain tank holds 15 gal. 3 qt. of water, and another 
holds 20 gal. 1 qt. What fractional part of the second tank 
are the contents of the first tank ? 

8. If y\ of a can holds 5 gal. 2 qt. of oil, how much oil will 
fill the can ? 

9. What part of a pound is the entire weight of a watch, 
if the case, which weighs f of the whole, weighs 5 ounces ? 

10. Edward earned £5 per week and spent £1 10s. for 
board. What part of his earnings did he have left ? 

11. What fraction of a dram is the weight of ten quinine 
pills, each weighing 2 gr. ? What part of an ounce ? 

12. How many acres are there in the area of two tracts of 
land, one of which contains ^ of a square mile, and the 
other, 320 square rods ? 

13. Of J of a bushel of pears, how many quarts remained 
after -3. -^ « ^^eck had been sold ? 

th having 5^ pecks of potatoes, bought 4^ pecka 

bIs did lie t\\eii \va.Ne 1 
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15. A bar contained -^^ of a cubic foot of silver. Into 
how many chains, each containing ^ of a cubic inch, can the 
bar be made ? 

16. A grocer had If tons of coal. He sold 15 hundred- 
weight. How many bushels of coal are there in the remain- 
der, if each bushel weighs one hundred pounds ? 

446. l¥riUen Problemo. 1. Eeduce 15 sheets to the 
fraction of a ream. 

2. Find the difference between 1^ cubic yards and 26J 
cubic inches. 

3. If 25 francs are equivalent to a pound sterling, what 
fraction of a shilling is a franc ? 

4. Add ^ of a day and |^ of an hour. What is the sum ? 

5. A glazier charges $.40 per square foot. What is his 
charge for a light of glass 30 inches wide by 50 inches 
long ? 

6. How many yards of f yard wide carpet wilf it take for 
a room 15 feet long by 12 feet wide ? 

7. A wheel is 3 feet 4 inches round. How many times 
will it turn in passing over 1 mi. 50 rd. of road ? 

8. If tomatoes cost $.12^ a quart, how much will ^ of a 
bushel cost ? 

9. Mr. Irving buys a city lot 42 by 150 feet, for which he 
pays at the rate of 125 per square foot. What price does he 
pay per acre ? 

10. How many cubic feet can a man cut in 6 hours, if he 
cuts 2 cords 64 cubic feet in one day of 10 hours ? 

11. The distance between two towns is 2^ miles. How 
many steps will a man take in walking the distance, if each 
step is 2 feet 6 inches long ? 

12. A man sells a piece of cloth containing 31J " 
47 pounds 5 shillings. What is the cost i^et ^«ti 
States money ? 
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13. Into liow many village lots, each containing lA. 10 
sq. ni., am ii farm of 219 A. 3 R. 30 sq. rd. be divided ? 

14. A lUttu buys 4 bags of coffee weighing respectively 112 
pounds 3 ouneee ; 80 pounds 7 ounces ; 9C pounds 4 ouncea ; 
111 pounds 2 ounces. He pays |112. What is the coat per 
pound ? 

Id. If a pendulum vibrates 115 times in a minute, how 
many times will it vibrate in J of a common year ? 

11, What profit is made on eacli of 26 gold watches, that 
together cost £500, if each watch is sold for £25. 5a. ? 

17. If lead pencils sell at t3.60 per gross, what will 3 J dozen 
cost ? 

18. From a tank containing 100 gal. 3 qt. of wine, SJ bar- 
rels were taken. What part of the wine was left in ths 
tank ? 

1!), How many square rods an^ there in a farm }, mile 
square ? 

20. How many times will a, wheel revolve In going a dis- 
tance of 52 miles, the circumference of the wheel being 16 ft 
6 in.? 

21. How long would a cannon-ball, moving at the rate of 
1,000 feet in a second, be in passing from the earth to tbe 
moon, 240,000 miles ? 

33. What is the differenite between R rods square and 8 
square rods ? 

33, From a cube of iron, each of whose edges was 3 feet 
long, a piece containing 1,000 cubic inches was taken. What 
part of the cube was left? 

34. How many seconds are there in -^g of a degree of longi- 
tude ? 

25. Mr. Banks earned £5. 6s. 5d. per week. Mr. Hollin 
eiirnei] $30 per week, What ^a.rt of Mv. RoUin's earnings 
was '" IB oyer Mr. Banks' tta.m.w?,a'; 
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44T. Show by the diagram the difference between 
and a fraetion. 

448. Decimal fHictions are fractions in which the de- 
nomiDators are 10, 100, 1000, etc. {1 witli ciphers annexed). 

449. A mixed decimal ie an integer and a fraction to- 
gether expressed decimally, 5.5 ; 20.03. 

4S9. A complex decimal is a decimal fraction followed 
by a common fraction ; ae .37^, .666J. 

4S1. Decimal comes from decern, the Latin word for ten, 
and it is applied to the system of whole numbers and frac- 
tions in which ten units of one order m&ke ou© ot 'Oaa ■aa'tS- 
higher order. 
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NOTATION AND NUMERATION. 

452. The denominators of decimal fractions are not usually 
expressed, but are indicated by the number of places at the 
right of the decimal point, there being one place for every 
ci})lier in the denominator. Thus, 

Y^ is written .001 



^ is written 


.1 


Tk's 


written .01 


A " 


.3 


Tf«y 


.03 


A " 


.5 


.k 


.05 


A " 


.8 


m 


.29 


A " 


.9 


m 


.78 



ttfW 
tMtt 

913 

1005 



it 



€< 



<( 



<c 



.007 
.049 
.101 
.913 



453. Show by the diagram the meaning of the foUowingr : 

Dedmal NotatiM. 

One hundred-thousand 100,000. 

Ten thousand 10,000. ' 



One thousand 

One hundred 

Ten 

Que . 

One tenth -^ 

One hundredth -^-q 

One thousandth . . . . -^ 
One ten-thousandth .... 



1,000. 

100. 

10. 



10 00 

1 U 
JL 



1. 
.1 
.01 
.001 
.0001 
.00001 



One hundred-thousandth . . i o o 'OTnr • 

454, Rule for Notation and jVumeration, — 1. The 

numerator is expressed as any whole number, and is preceded 
by a decimal point. 

2. The denominator is indicated, being 1 with as many 
ciphers at its right, as there are decimal places at the right of 
the decimal point. 

Note. — If the numerator does not occupy a sufficient number of places 
to indicate the denominator, ciphers are written between it and the 
decinml point. 
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u*. Eipnaa In at 


eimal noUtion the following fractions : 


■ iV 


«■ -rib- 


"■ -«%• 


"■-fmh- 


®^- tVoooTs* 


•■ A- 


'. -,■«. 


"■ T»»8r- 


"■ Mih- 


»■ tHW»- 


'• Th- 


"•tS*.- 


«■ nWsir- 


'»■ Tl/WW- 


^- i AVAo- 


»■ ■«. 


'•tA,- 


«■ TuSinf 


»■ TlHw- 


* -nr^Hhra- 


'■ «. 


'"■ T«I- 


M- T»ni- 


»■ ttAto- 


»• ijiiVlii- 



436. Read the following decimal ft^aetiong : 



J. .3 


e. .545 


J/. .0309 


ifi. .30.156 


2i. .000113 


?. .9 


7. .063 


ig. .2056 


17. .30037 


ss. .4156033 


*. .14 


8. .047 


;3. .0038 


W. .00021 


ss. .0030304 


.*. .07 


S. .008 


ii .0007 


79. .635435 


S4. .01560415 


5. .33 


JO. .101 


IS. .5004 


SO. .015043 


S5. .000381709 


4»T. Whole nnmberg «nd decimal fractions may he written 


and read t4«ether, as in the following : 


OR DEI 
PLA 


8 OB 

CKS. 


Table. 


1 

ll 1 ll 



15,307 



3 




7 
4 , 3 



4 5,007 
8,019 



10 4 5 



498. Bead aboTe nnmbers, explaining the ralne of each place. 

Thus : Nine million, five himiirod six thousand, four hundred thirty and 
three hundred seven thouaand, five hundred sixty-one miltionths. 

Note. — The places are integral and fractional", ^!W fti% wwnibeTB \«U«': 
/ujd aiter tbe dwimitl /wint are integral. 
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IM, Eiicb number is read as if it consisted of two whole 
niimbors, sopiirated by a decimal point read and. The part, 
of the number at the right of the decimal point being only 
H numerator, ia followed by the name of its lowest order, 
which is the name of the denominator. 

400. Write rrum dletatlon the following nnmberti: 

I. Sevijii and tliirty-five thousnndths. 
3, Eighty and fimrteen ien-lhov»andths. 

3. Nine hmidred one and one ihousandfk. 

4. Three thousanil six and two hundred eight ihousandtka. 

5. Sevun hundred and fifty-six tea-ihousandihs. 
\ a. Twenty-three thouaand nine and two hundred fouF<| 

thoumndths. 

, 7. Sixty-seven anrf one thousand eighty-five AM»rfrerf-i*ioii- 

gaiidtks. 

8, Five Junidred thouaand and nine hundred six ten-th ou- 
mndtha. ^H 

It. Three huiulmd ten (i>i<i ten thousand sixty Aunti^^H 
tkoHgandtfiK. ^^H 

10, Two million lliree liuudred and forty-eeven Attnd^^H 
Ihimmndths. ^^H 

II, One thousand and thirty thousand four ten-miRvml^^^ 
MH, One inillinn one thousand one ttnd one thousand ^H 
mittioHtha. ^^M 

Vi. Fifty and throe hundred million one thoasand ei^4^^| 

biltioHth*. ^H 

U. One and one hundred ton kundred-thomandths. J^H 

IQ, IVtmty-two tliousnnd ami twenty-two teK-ihoumn^^^^ 

1ft. Kighty thousand eight and eight kundred-thousan^^^M 

17. Ninoty-nino thonsAnd and one hundrrd-lkouaan^^^^^ 

bundm) l.liousand and one fen-fhoumnith. ^^H 

lloiifiand ton and ten t«n-tViusuit(li>i». ^^^M 



NOTATION AND UUHKRATION. 



^. 



461. IVritp from dictation tlie folloTflng DiimlKrN; 



S. .0503 
3. .0005 
*. .6089 



46a. Illustrate the p 
three fullotvin^ ftirms: 



17. i^i.ouasj 

IS. 05.1 006 i 
JD. 300.25081 
30. 34.01065^ 



:iNCiri.ES 01' MOTATioK lij- iisingr Ihe 



6. .01016 


9, .0087* 


JS. 9.0363 


G. .00037 


10. .00135^ 


U. S.OOli 


7. .020019 


21. .033046^ 


M. 17.096-4 


S. .0035063 


;-'. .9500181 


!ti. 20. 1005 J 



1 



.05. .i .005 Prln. IT.; thuM, .5 ^ .50 dW = A) 

I. 7%e wame of the denominator of a decimal fraction is the 
name of the lowest order at the rigid. 

II. The value expressed by a figure is made ten times as 
great by moving it one place to the left, or by moving the 
decimal point one place to the right. 

III. The value expressed by a figure is made one tenth as 
great by moving it one place to the right, or by moving the 
decimal point one place to the left. 

IV. Annexing ciphers at the right of a decimal fraction 
multiplies the numerator and the denominator of the fraction, 
but does not change the value of the fraction. (See Art. 
310, Prin. III.) 

V. Ifemoving ciphers from the right of a decimal fraction 
divides the numerator and the denominator of the fraction, 
but does not change the value of the fraction. (See Art. 310, 
Prin. III.) 

VI. Inserting a cipher between the decimal jmint and the 
numerator of a decimal fraction, divides the value of tht 
fraction by ten. 

VII. Removing a cipher from between a decimal point and 
Ike numerator of a decimal fraction multiplies (dcoalueoj tti* 

Jraction hy ten. 



I 

I 
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REDUCTION. 

463. Reduction is changing a number, without chang 
ing its value. 

464. I. To reduce a common fraction to a decimal fraction. 

1. Keduce ^ to a decimal fraction. syLC 

i equals 1 divided by 5 ; 1 equals 1.0. ** ^^ 

2. Reduce J: to a decimal fraction. mM 

J equals 3 divided by 4 ; 3 equals 3.00. 

3. Reduce ^ to a decimal fraction. 

Note. — At the right of the numerator, place a decimal point and as 
many ciphers as are necessary ; and then jwrform the operation of 
division indicated by the fraction. 

4. Reduce f to a decimal fraction. See Principle IV. 

5. Reduce f to a decimal fraction. '^ " ** 

6. Reduce j\ to a decimal fraction*. " " ** 

465. II. To reduce a decimal fraction to a common fraction* 

1. Reduce .6 to a common fraction. 

.6 also written i^,, equals in lowest terms jj. 

2. Reduce .75 to a common fraction. 

.75 also written i'i/\, equals in lowest terms f. 

3. Reduce .175 to a common fraction. 

Note. — The decimal fraction is written in the form of a common frac- 
tion, and reduced to its lowest terms. 

4. Reduce .048 to a common fraction. 

5. Reduce .1028 to a common fraction. 

6. Reduce .050025 to a common fraction. 

466. III. To reduce a decimal to a required equal detsimal 
fraction. 

1 ~ ' » .06 to thousandths. 

.05 equals -^y ot ^^%tj, ^wt\\X.c\v ,^^. 
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2. Reduce .030 to hundredths. See Principle V. 

.030 equals tMxt, or -Hhr, written .03. 

3. Eeduce .025 to ten-thousandths. 

Note. — Ciphers are annexed to or removed from the right of the deci- 
mal fraction. 

4. Eeduce .340 to hundredths. See Principle V, 

5. Reduce .0550 to thousandths. " " '^ 

6. Reduce .02500 to thousandths. " " " 

467. IV. To reduce an int^^er to a required decimal fraction. \- 

1. Reduce 5 units to hundredths. See Principle IV. 

5 units equals ^ or ^JJ, written 5.00. 

2. Reduce 12 units tb thousandths. 

12 units equals ^ or W}\?, written 13.000. 

3. Reduce 7 units to len-thousandths. 

Note. — Ciphers are annexed at the' right of the decimal point. 

4. Reduce 9 to hundred-thousandths. 

5. Reduce 25Jbo millionths. 

6. Reduce^^BSto^ten-millionths. 

46§. V. To reduce a mixed number to a decimal. 

1. Reduce 4^ to a decimal. i equals .5 ; 4i equals 4.5. 

2. Reduce 3f to a decimal. } equals .75 ; 3f equals 3.75. 

3. Reduce 5f units to a decimal. 

Note. — The common fraction is reduced to a decimal fraction, and 
written at the right of the integer. 

4. Reduce 10| to a decimal. See Principle IV. 

5. Reduce 15f to a decimal. 

6. Reduce 24J to a decimal. 

7. Reduce to decimal fractions the following mixed num- 
bers : 

7. 14f. I 3. 36^. 5. 205^^j. \ 7. ^n^Vit* 



(( (( C( 

(( (t (< 
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469. VI. To reduce a mixed decimal to an equal mixed decimal. 

1. Reduce 5.6 to hundredths. See Principle IV. 

5.6 equals ^J or ^8, written 5.60. 

2. Eeduce 2.37 to thousandths. See Principle IV. 

2.37 equals HI or fSJg, written 2.370. 

3. Reduce 3.015 to hundred-thousandths. See Principle IV, 

Note. — Ciphers are annexed to or removed from the right of the deci- 
mal fraction as required, and then the entire number is read as so 
many units of the lowest decimal order. 

4. Reduce 15.204(5 to hundred-thousandths. 

5. Reduce 11.00101 to millionths. 

6. Reduce G.027 to ten-millionths. 

Note. — In reducing a common fraction to a decimal fraction, exctct 
division is not always possible. The remainder is then written at the 
right of the decimal fraction making a complex decimal. 

470. VII. To reduce a complex decimal fraction to a dedDuU 
fraction. 

1. Reduce .02^ to a decimal fraction. 

.02^ equals ^=^ Mo = lio' written .025. 

2. Reduce .025^ to a decimal fraction. 

^,^. , 25i 25i 100 2325 ... ^^^^ 

.02oi equals iooo=ioob "" ioo = fodooo' ^'"*^^" •^5^- 

3. Reduce .175J to a decimal fraction. 

Note. — Reduce the common fraction to a decimal fraction, and annex 
it at the right of the given decimal. 

4. Reduce .0345^ to a decimal fraction. 

5. Reduce .00150f to a decimal fraction. 
(>• Reduce .0037 J to a decimal fraction. 

7. Reduce to decimal fractions the following complex deci- 
mal fractions : 

/. d\. S. 10|, \ 5. .0090i. I 7. .OIOyV 
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4T1. If the denominator of a common fraction is 2 or 6, or 
is a multiple of these factors only, it may be reduced to an 
exact or terminate deelmal. 

i = .5 ; f = .4 ; A = .15 ; iV = .16 ; S = .625. 

47a. If the denominator of a common fraction contains any 
other factor than 2 or 5, it can only be reduced to an Inter- 
mlnate deelmal. 

i = .333+ ; i = .1666+ ; ^ = .0833+-. 

473. Interminate decimals are called eireulating deel- 

mals, as the same figure or set of figures is found to be indef- 
initely repeated in the decimal. 

J = .66666+ ; i = .83838383+ ; f = .428571428571 + . 

474. The repetend is the figure or set of figures to be 
repeated in circulating decimals. 

Note. — If the repetend is a single figure, it is indicated by a dot 

. placed over it ; if the repetend consists of several figures, a dot is 

placed over the first and the last figure ; thus, .3 ; .56 ; .32 ; .25708. 

475. YIII. To reduce a common fraction to a circulating 
decimal. 

1. Eeduce # to a circulating decimal. '^^^ . i 

* ° .666-1- Ans., .6. 

2. Eeduce ^ to a circulating decimal. 6 )5.oooo 

.8333-(-Ai».,.83. 

3. Eeduce eight-ninths to a circulating decimal. 

Note. — ^Division is performed as indicated by the fraction, and the 
repetend is then indicated by points. 

4. Eeduce 4 to a circulating decimal. 

5. Eeduce two-sevenths to a circulating decimal. 

6. Eeduce ^ to a circulating decimal. 

; 7. Eeduce to circulating decimals the following common 

P fractions : 

1. f I s. -Pj;. I 5. ^. \ 7. ^Sv 

^' i' I 4. ^. I 6. ^. \ B- ^^- 
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476. IX. To ri^diice a circaUtin^ dceimiU lu i 
tractiou. 

All circulating decimals aro eiiual to comiiiciii fraulioMS with deiioni. 
inatoi^ cumposud of O's, Uitis : 

I. -i= .1111 + = .i; hence, multiplying by 3, -J ^.3333+ 
=7 .3 ; and ^ = .Uii + = A; etc. 

a. T)V =.010101 + = .6i; hence, -^=.050505 + = .05; and 
15 = .424243 + =.43. 

3. -5^5 =.001001001 + ^. OOi; and |f4=. 325325 + = .325. 

Bulb. — The repetenil is written iis the niimeratJir n[ a coramon frac- 
tion, the denominator being a.s many O's us there hik yliKi^ in the 
repetend. 

4. Eeditce .72 to ii common fraction. 

5. EediicB .981 to a common fraction. 

477. RnlcH for Retluc-tlon of DecimalH, I. To re- 
duce a common fraction to a decimal fraction, ])]ar:e ji deci- 
mal point and ciphers after the numerator ; and Ihen divide, 
as indicated by the fraction. 

II. To reduce a decimal fraction to a cotnninu fraction, 
write the given fraction in the form of a common fraction, 
and reduce it to its lowest terms. 

III. To reduce a decimal fraution to an equal decimal frac- 
tion, aunes or remove ciphers at the right of the decimal 
fraction, until the required denomination is obtained. 

Note 1. — Rule I. is applied in the reduetinn uf mixnd mimhrrK, of eum- 
p&sc fraetiima, and of eoramon fmetions when required to be reduced 
to eiretUiUinff decimals ; Rnle 111. is applied in the mliietion ot in- 
iegtra and at mixed decimals. 
Note 2. — Id reducing a ciroulating decimal, the rcp<!tend \a used as the 
numerator of a fraction, with as many B's in the denominator aa 
there are figures in the repelend. 
Notes. — The signs + and — are used atter tt quotient has been soffl- 
a/enW/ extended, to indicate a slight \w<iwa«so'cascTC»RfcmV\«raffi*i«, 
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478. Reduce to decimal ft*action8 the followinsr : 



MBBtii frteftitiif. 

1. \. 5. 

2. \. 6. 

3. I 7. 

4. t. 8. 




11. A. 


mixed irnmbon. 

13. 2J. i7. 7|. 

14. 3J. i^. 2J. 

iJ. If. 7.9. 3 J. 

i6. 5|. 20. 4|. 


22. 8/ff. 
^5 2^^. 

^4. 5^. 


•omplez doeimal fraetioiif. 

25. .25J 28. .2^ 

26. .05 J 29. .9| 

27. .10^ 30. .8J 


32. .75 J 
55. .21f 


to einvlatinc decimals. 
54. |. 37. i. 

56. |. 55. f. 


40. .12| 
4i. .35^ 
42. 2.09f 


479. Reduce to 


common ft*actions the following : 




doeimftl fhMtioiio. 

/. .2 4. .125 


7. .1055 


eimilatiaff deeimali. 
10. .8 i5. .24 


itf. .26 


2. .8 5. .625 


8. .2305 


11. .7 i4. .36 


i7. .37 


3. .25 6. .075 


5. .0004 


ij?. .6 15. .303 


18. 3.254 


490. Redni 

totoathi. 

1. 7. 


se the following : 

to hnndrodths. 

4. .6 


7. 4. 


to tea-thoiiMadthi. 

10. 8.7 


2. 50. 




5. .5 


8. 53. 




ii. 9.50 


;J. 1.5 




(5. 2.3 


P. 77.4 




12. 6.712 



- ADDITION AND SUBTRACTION. 

4S1. Decimal fractions are added and subtracted as deci- 
mal integers are added and subtracted. 

Note. — The numbers are written so that the decimal points stand in a 
column. 



483. Find the sums: 



1. 


3. 


3. 


4. 


9. 


$1,230.05 


$138,287 


$9,781.25 


$1,237,015 


$20.07 


3/180.87 


79.135 


5,630.95 


12.005 


.49 


2,345.03 


181.432 


391.803 


2,000. 


^QiQs.^'^n. 


1,795.55 


293.056 


99.427 


1C>0,\Q 


^^,^V)w 



^^^^^^^^B ^^^^^^1 


8. 7. 

31J.0I 84.7 
175.1 .03 
84.097 300.9 
101.003 85. 


1 

.007 .0001 187.0107 
7.07 .11 47.085 

159.7^^H 
73.01^^1 


4S3. Fiud the value of the follonfn^ ; ^^| 


1. I + .25 f 1.4 - .^. 
S. .0 + .33i- + 3.5 + f 
3. .37^ + 1 + .125 + 3.25. 
^ 5J + .5 + 1.75 + .24. 

5. 2.87^ + .63J^ + i + .16^ 

6. 2.6 + .6(!f + J + 9. 


7. 4.6 + .45 + 6.6J + A.^H 
^- A + lA + .2 + .36. ^H 
9. 6.125 + 1 + .1 + i^'^H 
to. J + .35 + 3.33 + ll^^H 
11. 1.65 4- ^ + .5 + 3.41.^^1 
IS. ^ + .37^ + .75 + -48^^! 


484. Find the remainders: ^^ 

I91G9.009 «(i53.01 *157.H)5 1113.80 *160.307 
875.104 79.847 148.918 67.001 149.308 


19.9009 1000.01 
14.01 898.089 


ID. ^H 

G47.032 199.7 ll.OO^J 
7fi.0008 57.0509 1.0101*^ 


797.01 1900.00 
758.098 .09 


13. 14. IS. 

875.707 831.03 9000.09 
98.08 .0085 .908 


4*5. What is the valne of the following : ^^ 


i. 8 - .008 + .08 ? 
s. 37.5 - .18^:-' 
,,. 50.05 - ,^ + J ? 

4. 100.1 - .3 ? 

5. 4f + 5i - .01 ? 
e, 7 -ejS + .2? 

^ 7. 7,-i -f ^ - .135 -f 


5. 100 + 1 - ^ ? ^m 

9. 47 -37.37 + 3.5fF.^H 

_,lo. 4 + 58.501 - 16|?^H 

11. 23 - .033 + .0^ ? ^H 

51 + .3 - .00^ ? ^^M 

23 - 33^ ? ^^M 
U. 50f - 18J + 15.75 ;|^H 




^^ 
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4§6« Oral Problems. 1. Henry earned $6.35^ and spent 
$3.75 for board and $2 J for clothes. How much did he save 
in a week ? 

2. Charles began work at 2:45 P. M., and stopped at 5:25 
P. M. How long did he work ? 

3. Mr. Grey bought wheat at $1.75 per bushel, and sold it 
at $lf per bushel. How much did he gain ? 

4. Jane spent $1.05 for calico, $.12|^ for lining, and $.37^ 
for trimming. What was the amount of her bill ? 

5. What change should Mrs. Davis receive out of $2 after 
buying a broom for $.20, a pail for $.45, and a brush for $.60 ? 

6. A milliner bought velvet at $2f and sold it for $3.50. 
How much did she gain on a yard ? 

7. A dealer sold apples which cost him $| a peck for $.32. 
How much did he lose on each peck ? 

8. Henry has $2.50. If he spends $1.12 J, and $.62 J, how 
much money has he left ? 

9. Martha has $3.25 and Mary has $2.75. Martha spends 
$f . Which of the two girls then has the more money, and 
how much the more ? 

10. A farmer who owns 24.16 acres has ploughed 8.04 
acres. How many acres remain unploughed ? 

487. IVrlUen Problems. 1. Mr. Clark earned $63 a 
month. He owes $21.50 for rent, $12.13 for meat, $15.37 for 
groceries, $6.03 for coal, $3.60 for milk, and $10.05 for 
clothing. How much will he be in debt after paying out 
the $63 ? 

2. A man paid $300 for a horse, $275.75 for a carriage, and 
$51.25 for a wagon. How much money has he left out of 
$900.50? 

3. A man loaves $1,057.40 worth of property to his wife, 
$908.55 worth to his son, and $600 to his daughter, W\va.< 
was the amount ot bis property ? 

12 
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4. A merchant paying for goods receives out of a $1,000 bill 
$157.37. He bought laces to the amount of $426.19 and ex- 
pended the rest of the money in ribbon. How much money 
did he spend for ribbon ? 

5. A man who owed $1,080.25 paid $238.10 at one time, 
and $409 at another. How much did he still owe ? 

6. Bought a farm for $8,056| and built a house for $3,015. 25. 
Bought live stock for $6,024.18. How much more did the 
farm and house cost than the stock ? 

7. Mr. Sloane bought a ton of coal for $6| and a cord of 
wood for $5.37^. $.25 was deducted for cash payment. What 
change did he receive out of $15 ? 

MULTIPLICATION. 

4§§. To multiply when the multiplier is a whole nnmber: 

1. Find the product of 27.034 multiplied by 27. 

Explanation. — 1. Multiply first as if there were 27.034 

no decimal point. 27 ' 

2. Multiplying^ 27034 thousandths by 27 gives a 189 238 
product of 729918 thousandths. 540 68 

3. To indicate thousandths, the order of the an- Ans., 729.918 
swer, point off three decimal places in the product. 

3. 3. 4. 5. 6. 

,257.038 $1,281.47 $595,009 $370,134 $74,087 
8 11 12 9 8 



7. 8. 9. lO. 11. 

11.0543 67.4031 2190.0102 830.707 37.0778 

62 507 189 433 312 

^ "^ multiply a decimal fraction by a whole number, 
th integers, and then point off in the product, 
al places as t\\eTe ^t^ Vvv W\^ T»xi\\aV^^%xA, 



^H MULTIPLICATION. 179 1 

490. To mnUiply an; number by 10, 100, tOOO. et«.: 

1. i'iuil the product of .009 iiiultipliyd bj 10. 

,009 = Ti|W Explanation.— I. Mullipljing 9 tliou- 

10 = 10 saiitillis by ten gives 90 thDUEaodths, 

^MO = t38i7 = rU written .01)0. 

2. .090 reduced liy renioviug tlie ei|ihor at its right equnla .09, Aiis. 
OT) merely luove the ttiicimal point one place to the right. 

3. Find the prodtict of .003 multiplied by 100. 

.009 = yifirr Bxplanatioa. — 1. 9 tiioiisaiHllhs raultipliej bj 

100 = too too is 900 thousandths, or .900. 

.000 = T^ftft = ]*( 2. .900, reduced hy remofing the ciphers ut 

the right, is 9 tenths, or .9, Ans. 
Op, merely move thu decimal [loiiit two places to the right, 

4»1. To multiply by 10, 100, «tc., move the decimal point 
4U many places to the right as there are oiphers in the multi- 
plier, annexing ciphers when necessary. 

403. Find tlie prudnct:* in the following: 
1. 10 « 



10 X 


S. lOO X 


.*. lOO X 


5. lOOO X 


.opi 


*.8015 


10.01001 


.05 


.looi 


*20.091 


9 009109 


6.0015 


55.5 


*477.0099 


.7 


181.78 


83.04 


$.00818 


505.05 


65.006 


or. 7 


¥19.8918 


.0008 


31.0804 



«.9 
«.9 
19.9 

NoTK. — To multiply by 5, 50, 500, etc., move the decimal [HDJnt o 
two, three, etc. places to the right and divide by 2 ; to multiply by I 
S5, 250, etc,, move the dtieiinul point two, three, etc places to thsf 
right and divide by 4 ; to multiply by 135, move the derimal point I 
three places to the right and divide by 8. 

493. Multiply tiie numbers in the preceillnij: urtfcle by fi, I 
2fi, 50, 1S5, 350. 

Thus: 5 X .0009 = 2 1.0mi, w, .tMflS. 



dii. 
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494. To multiply when the multiplier is a decimal. 

1. Find the product of $.48 multiplied by .9. 

Explanation. — 1. Multiplyingas with whole .48^-1^ 

numbers, the product is 432. This product ^ = -i^^ 

iis the product of the two numerators. .432 = -i*j% 

2. As the denominators of the multiplicand and multiplier are hun- 
dredths and tenths, the denominator of the answer is thousandths. 
As 2 decimal places indicate hundredths and 1 decimal place, tenths, 
3 decimal places (the sum of 3 and 1) represent thousandths, the 
denominator of the answer. 



3. 

$1.01708 


3. 

$7,031 


4. 

$253.09 


5. 

$510,006 


6. 

$1000.40 


.13 


.27 


.0011 


.005 


1.3 


7. 

19.7 


8. 

13.008 


9. 

670.2 


10. 

253.04 


11. 

.4789 


.83 


8.45 


40.7 


.832 


.152 



495. Rule for Multiplication of Decimals. — Multiply 
as in whole numbers and point off in the product as many 
decimal places as there are in the multiplicand and the mul- 
tiplier together. 

496. Find the products in the following: 



1. r.i X 


2. .59 X 


3, .0.37 X 


^ 3.04 X 


5. 2.0707X 


137.2 


17.4 


2.065 


8.702 


65.005 


63.05 


11.082 


.017 


18.9 


11.1001 


11.019 


90.37 


1.01 


4.02 


2.0003 


515.7 


14.057 


.103 


.019 


17.504 



497. Oral Prol>lem§. 1. If a train of cars travels 28 
miles eacli hour, how far does it travel in 100 hours ? 
2. At $4.50 per ton, what will 1,000 tons of coal cost ? 
o Tif j.^ Thompson owned .4 of a ship, and sold .3 of his 
What part of >t\\e s\i\^ OL\vi\\^. ^\X\\. q^\l*> 
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4. At $5.25 per pair, how much will 40 pairs of shoes cost ? 

5. If a laborer earns 13.75 by working 10 hours, how much 
will he earn in 100 hours ? 

6. What will 40 yards of broadcloth cost at $2,20 per yard ? 
49§. IVrlUen Problemi. 1. What will be the entire 

cost of 45 cargoes of coal, containing an average of 375.4 tons 
at $3.37^ per ton ? 

2. If each pound of cotton is worth $.llf, what is the cost 
of 47f bales having an average weight of 133. 47|^ pounds ? 

3. If each of 12 equal fields yields 85.30^^ bushels of wheat, 
how much is the entire growth worth at $1.12 J per bushel ? 

4. A house is worth $33,500. What is the price of an ad- 
joining lot worth .375 as much as the house ? 

5. What will it cost to inclose a circular field with a fence 
at $.37^ per foot, if the diameter of the field is469.25J feet in 
length, the length of the circumference being 3.1416 times 
that of the diameter ? 

DIVISION. 

499. To divide when the divisor is a whole number : 

* 

1. Find the quotient of .5 divided by 8. 

Q\ Rf\f\(\ Explanation.— 1. Write the numbers and divide as 

^— in whole numbers, annexing at the right of the div* 

idend as many ciphers as are required to give a 
quotient without a remainder. 

2. As 5 tenths does not contain the divisor, write a cipher under it in 
the quotient. 

3. 5 tenths equals 50 hundredths, which divided by 8 gives 6 hun- 
dredths with 2 remainder. Write 6 under the hundredths. 

4. The 2 hundredths remainder equal 20 thousandths, which divided 
by 8 gives 2 thousandths with 4 thousandths remainder. Write 2 
under the thousandths. 

6. The 4 thousandths remainder equal 40 teTi-t\\o\\^«txv(\\Xv'& ^>K^Oa. ^- 
vided hy 8 gives 5 ten-thousandths, or, .06^5, 



183 DECIMAL FRACTIONS. 

2. Find the quotient of 25.308 divided by 12. 

Explanation. — 1. Dividing as in whole numbers, ioxqk o(\q 
the quotient is 2109. o'iaq 

2. Point off as many places in the quotient as 

there are in the dividend, for the denomination of the quotient is 
the same as the denomination of the dividend. As the dividend is 
thousandths, the quotient is thousandths. Ans., 2.109. 

3. Find the quotient of 2. 142 divided by 126. 

Explanation. — 1. Write the numbers as in .017 

long division, drawing a straight line above 126)2.142 

the dividend over which to write the quo- 1 26 

tient. qq5 

2. As the divisor is not contained in 21 

tenths, write a cipher over tenths in the - 

quotient. 

3. 214 (hundredths) contains the divisor 1 (hundredth) time with a 
remainder of 88 (hundredths.) Write 1 hundredth in the quotient. 

4. The 88 hundredths equal 880 thousandths, which, with the 2 thou- 
sandths, make 882 thousandths. 882 thousandths contain the divi- 
sor 7 thousandths times. Write 7 in the quotient over the thou- 
sandths. Answer, 1 hundredth and 7 thousandths, or 17 thou- 
sandths. 

4. 5. 6. 7. 8. 

7) .010101 8 )31.048 13 )17.9139 17)9. 0304 9 )11.007 

9. 10. 11. 12. 13. 

43 ).Q192 38 )121.619 72 )439.22 18 )1.8094 8 6)2.41 

500, To divide when the divisor is a whole number, divide 
as with whole numbers and point off as many places in the 
quotient as there are in the dividend. 

Note. — Ciphers may be annexed after the decimal fraction in the divi- 
dend, so that the dividend will contain the divisor, or so that it 
m&y give a quotient sufftcieivU^f ft^\fewvife^. 
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1( 


501. Find the qaotients in the following : 




1. 25 in ^.32 in s. 56 in 


4. 135 in 


5. 306 in 


18.03 


3.0085 


.8934 


70.15 


1.284 


1.077 


.035 


24.56 


8.265 


7.3 


524.3 


150.15 


37.239 


37.195 


23.216 

• 


7.12 


45.75 


1.432 


2.0685 


14.28 


13.03 


1.9 


19.008 


80.5 


1.175 



Extend the answers to four decimal places. 

562. To diyide when the divisor is 10, 100, 1000, etc. 

1. Find the quotient of .009 divided by 10. 

Explanation. — Dividing by 10 gives .0009 for the 
quotient, in which the decimal point is one place 



10).009 



•0009 , ^^ . .u , .X 

fuither to the left. 

2. Find the quotient of .009 divided by 100. 

ZSzplanation — Dividing by 100 gives .00009 for 
the quotient, in which the decimal point is two 
places further to the left. 



10 0).009 
.00009 



503. To divide by 10, 100, 1000, etc., move the decimal 

point as many places to the left as there are ciphers in the 

divisor. 

Note. — To divide by 5, 50, 500, etc., move the decimal point one, 
two, three, etc., places to the left, and multiply by 2 ; to divide 
by 25, 250, etc., move the decimal point two, three, etc., places to 
the left and multiply by 4 ; to divide by 125 move the decimal point 
three places to the left and multiply by 8. 

504. Find the quotients in the following : 



1. lO in 


2. lO m 


S. 100 in 


4. 100 in 


S. lOOO in 


$3.00 


$7.00 


$45.00 


.02 


20. 


.45 


7.05 


3.50 


4.04 


2. 


1.25 


.75 


17.85 


5.6 


.2 


.04 


8.08 


9.06 


I .W \ ^."^ 


2.70 1 


,90 


18.90 


\ .W^ 


\ .^\ 
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505. Biyide the numbers in the precedin§r article by 5^ 2^ 50) 
125, 250« 

506. To diyide when the diyisor is a decimal* 

1. Find the quotient of .04131 divided by .09. 

Explanation. — 1. Move the decimal point two ^^v /^J^|lQ^ 

places to the right, and then divide as if the * ^- ' — - 

divisor were a whole number. Removing the 
decimal point in the divisor and moving that in the dividend has 
the effect of multiplying both divisor and dividend by the same 
number, and does not change the result. 

2. 9 in 41 (tenths), 4 and 5 over ; in 53 (hundredths), 5 and 8 over ; 
in 81 (thousandths), 9, Answer, .459. 

2. Find the quotient of 2.3821 divided by .041. 

ISzplanation. — 1. Move the decimal point 58.1 

in the divisor and in the dividend three .041)2.38211 

places to the right. This is the same as 2 05 

multiplying them both by 1000, and does ""^^2 
not affect the result. Divide as if the 

divisor were a whole number. 

2. 41 in 238 (tens), 5 and 33 over ; in 332 ^^ 
(units), § and 4 over ; in 41 (tenths), !• Answer, 58.1. 

3. Find the quotient of .0651 divided by .021. 

4. 5. 6. 7. 

.0051)2.000004 .00407(30.03 .088).70604 .927).004 

8. 9. 10. 11. 

3.1).000604 50.5).p01 .101)80.006 4.17)400. 

Extend the quotient not further than six decimal places. 

507. Rule for Divi§ion of Decimals. — Remove the deci- 
mal point of the dividend as many places to the right as 

\erp. are decimal places in the divisor (annexing ciphers to 

if necessary") and t\v^Ti divide as if the diviBor 
r. 
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1, 3.00§ m 


2. .0§S 


.4329 


15.06 


.0598 


7.009 


.864 


20. 632 


.3021 


8.041 



860. 


.00705 


41.093 


.0008 


7.7 


.6 


18.08 


.403 



508. Find the qaotients : 

.0§3 in 3. .0007 in 4. 5.7 in 5. 900.3 in 

1.09 • 

.007 
4.08 

.006 

Extend the quotients not further than four decimal places. 

509. Divide the numbers in the columns of the preceding 
article by respectively 250, 300, 4,500, 160, and 27,000. 

NtXTE. — Ciphers at the right of a divisor may be removed, if the deci- 
mal point of the dividend is moved a corresponding number of places 
to the left. 

510. Oral Problemi. 1. What is the cost of one melon, 
if 25 cost $6.25 ? 

2. If 100 quires of paper cost $6.00, how much does each 
quire cost ? 

.3. What number multiplied by 1000 gives $8,450 ? 

4. At $11.25 per hundred- weight, what is the cost of one 
pound of beef ? 

5. What number multiplied by .7 equals .035 ? 

6. If a merchant gains $3,500 per year, how long will it 
take him to gain $35,000 ? 

511. Written Problems. 1. If the dividend is 22848.75 
and the quotient .8124, what is the divisor ? 

2. If .035 of a farm is worth $189.91, what is the entire 
farm worth ? 

3. A city lot is worth $2,300. This is .147 of the value of 
the building on it. How much is the building worth ? 

4. How many tons of coal at $4.37 per ton, can be bought 
for $8,285.52 ? 

5. If the tax raised by a city with a population ot ^ 
18 $3,296j592.64, how much per capita is tYie \.ax^ 
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MISCELLANEOUS PROBLEMS. 

519. Oral ProblcniM. 1. A merchant bought cloth at 
$1J^ a yard and sold it at $1.60, How much did he gain on 
4 yards ? 

2. At $.04 each, how many oranges can be bought for $3 ? 

3. What is the cost of 50 pounds of currants at t.l2\ a 
pound ? 

4. What will 36 yards of gingham cost, if 3 yards cost i.50 ? 

5. How many pounds of coffee at t.25 a pound can be 
bought for 4 pounds of tea at $.37 J a pound ? 

6. A man bought 4 pairs of socks at $.87 J a pair. How 
much change should he receive out of $5 ? 

7. The product of two factors is .03, and one of the factors 
is 7. What is the other ? 

8. If one pound of crackers can be bought for $.16*, how 
many pounds can be bought for $2.50 ? 

9. The product of 3 factors is .045. One of them is .5, and 
another is .03. What is the third factor ? 

10. If a man earns $0 in days, how much will he earn in 
11 days ? 

11. At $.75 a bushel, how many bushels of apples can be 
bought for $5.25 ? 

12. What is the cost of .12^ of a ton of coal at $6 a ton ? 

13. James bouglit a knife for $.45 and sold '^t at a gain of 
.33 J of tlie cost. For liow much did he sell the knife ? 

14. John has $1.25, which is .02^ as much as Mary has. 
How much money has Mary ? 

15. Reduce .025 to a common fraction in its lowest terms. 

16. Henry has $16 and William has $20. What decimal 
part of William's money is Henry's ? 

17. A stationer buys 2 gross of lead pencils for (2.88 •' 
ells them at $.03 each. Hov^ ravwilv does he gain on 
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18. A man bought 90 books for 11.80 and sold them all 
for $5.40. How much did he gain on each book ? 

19. Three boys earn $75 in G weeks, llow much does each 
boy earn in one week ? 

20. What number is that from which if .ld| of itself be 
subtracted, the result will be 9 more than 26 ? 

21. If a man can carve a score of picture frames in a 
month, in what decimal part of a year can he carve 200 
frames ? 

22. 5 dozen eggs sell for $.75. For how much must they 
be sold apiece to gain $.45 on the whole ? 

23. At $.60 a day, how many days will it take a boy to 
earn as much as his father earns in 15 days at $2§ per day ? 

24. If a man buys pencils at $.24 a dozen, at what price 
must he sell them to gain $1.50 on 100 pencils ? 

25. If Mr. Stone buys cloth at $1| and sells it for $1.87^ 
per yard, how many yards must he sell to gain $28. 

513. IVritten Problcm§. 1. A man engaged 45 men for 
15 days at $1.66| a day. If he had but $1,000, how much 
more did he require to pay them ? 

2. What shall be the amount of a check to pay for 56 
yards of carpet at $2.75 a yard, deducting $52.50 which the 
dealer owes the purchaser ? 

3. A farmer exchanges 152 bushels of wheat at $1.12 J a 
bushel, and 25 pounds of butter at $.37^ a pound, for cloth 
at $1.87^ a yard. How many yards of cloth should he re- 
ceive ? 

4. Mr. Merrill bought peaches at $3.25 a basket and sold 
them 80 that he lost $90 on 150 baskets. What was the sell- 
ing price per basket ? 

5. Mr. Dawson bought a farm of 75. 66f acres for $10,669. 
iLow much does he lose on eaoh acre by wUit^ \\* Vst 
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Cr-(i, If 11 man earns *46.50 a mouth and spundB 
month, how many years will it tako him to save * 

7. A man bequeathed his property, worth i 
wife and three suns. Tu the oldest son he left $843.75 ; to 
the second, 2.00 times as much ; and to the third. .8 as 
much as to the second. The remainder was left to his wife. 
How miieh did the wife receive ? _-' 

■8. If .1875 of a gallon of wine costs *l.ai8J, how mudi will 
5. 13 gallons cost ? 
■^. If 103 is .73 of a eL-rt;;iin mnnlior. wh.it is 1.01^ times 
the number ? 

^0. Bought land at *.5.5.875 an acre and sold it at *96.3r5, 
making ♦5,143.50. How hiany acres were bought ? 

11. .00875 of a man's money is *11.375. He hnya 116 
acres of land at Sli?.Gaj an acre. How niuidi money must.he 
bori'ow to pay for the land ? 

13. Mr, Holmes borrows a sum of money, the interest, or 
snm to be paid for its use, being S51.375 or .0166^ of the 
sum he receives. How ranch does he borrow ? 

13. An agent's commission for selling a house for $C,060 
is J204. 1875. What decimal part of the sfLUng price does 
the owner receive ? 

T^14. H an agent receives .05 of the amount he expends, how 
much will he receive for buying 3,3('0 pounds of cotton at 
$.1075 per pound ? 

ns of a factory worth t75,630, and aeBs 
What is the vahio of the part he still 



■■- 15. A 

.675 of hia share. 
owns ? 
_i 16. When coal : 
of .6S75iof a ton 

17. A wagon loaded with hay weighs 3,200 pounds, 
wagon weighing (rt5 pounds. What is the hay worth 
, fS. T3 per t^n ? 



? for ♦.OOS per pound, what is the cost 
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18. How ninnj biirrols of flour at S9,37J a barrel can bev 
^changed for 150 tnba of bntter, each containing 56 ponnds, I 
it t.37i a pound ? 

19. A drover selling cattle that cost 175,035 for t80,S35yj 
bade $8.66| per head. How many cattle were there? 
' 30. Wiiatiathc costof 47.356 M.shinglesat*4.47^perM.? 

21. Bought 38,5i»- pounds of liay at $13^ a ton, and sold it.J 
At t.87i per huttd red- weight. What was the gain ? 
38,500 ibs. =383 cwt. = U.35 T. 

2't. What is the cost of 10.528 M. feet of board 
413.35 per thousand feet ? 

33. When the quotient ie 36, the divisor .3375, and thp I 
remainder .19G7, what is the dividend ? 

34. Bought 1,000 sheep at $4.87^ a head, and sold them afrl 
♦5.37^. What was the total gain ?' 

35. How many corda of wood at $5I( a cord can Mr. Baker I 
my out of ♦750,25 and have $338^ remaining ? 

26. How many pounds of coal has a man, if it can be pnt.l 
nto his cellar by using boxes containing respectively 19, 20, 1 
jr 33 pounds an exact number of times ? 

27. If throe trains start at the same time and place, andjfl 
^ake round trips to the same port in respectively 36, 48, and! 
60 hours, how long will it be before they all start again from I 

le same place ? 

S14. To find the cost, when the nnmber and the price per4 
handred, per thuQKaud, or per ton ai-c gl,ven. 

1. What coat 5,450 feet of timber at $43 per hundred ? 

Divide 5.4.'iO bj 100. to find the number of hundred feet. 

2. If 1,000 bricks cost »33, what will 35,460 bricks cost ? ' 
Divide 3.5.4(10 liy 1,000, It. find tlie number of thniisniid bricks. 

3. At *3.75 per ton, what will 663,800 pounds of coal cost f'J 

Divide 063,800 by 3,000, to find Ibe HMnitosr (A\uva. 
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515. To find the cost, when the number and the price per 
hundred, per thousand, or per ton are given, divide the num- 
ber by one hundred, one thousand, or two thousand, and 
multiply the quotient by the price. 

516. Find the cost, prices and quantities being- given as 
foliows : 

ndred. 

tt $ 

9, 6,846 & 19.55 

10. 9,015 & 21.40 

11. 5,128 @ 14.70 

12. 7,084 @ 23.00 

lb. $ 

21. 7,130 ©31.25 

22. 830 ©19.63 
es. 3,005® 28.50 
U' 120 ©16.00 

lb. $ 

55. 34,125 ©3.50 
S4. 23,080 © 5.75 

56. 260 © 8.25 
S6, 13,175 ©4.50 

The answer may be expresscil with the nearest number of cents. 

517. Oral Problems. 1. A man bought 150 pounds of 
sugar at $8.50 per cwt. What did the sugar cost him ? 

2. What is the cost of 12,250 feet of timber at $12 per 
thousand ? 

3. If 100 dozen pairs of gloves can be bought for I3O0, 
-vhat will be the cost of 6 pairs ? 

Henry bought 4V \ia\nvd& ot pepper at the rate d 
W poands. Wliiil d\^ ^^^^ ^1 ^^^ ^^ \fc\B^T\ 



Per hundred. 






ft. $ 




lb. $ 


1. 7,128 ©2.25 


5. 


5,015 ©21.75 


2, 3,430 ©1.60 


6\ 


4,163 © 11.25 


S, 1,850 ©1.75 


7. 


7,015 © 11.40 


4. 9,010 ©2.35 


8. 


8,620© 9.50 


Per tl&ouBaiid. 






ft. $ 




lb. $ 


13. 3,960 © 16| 


17, 


3,105 © 27 


U. 2,010 © 13J 


IS. 


5,045 © 35 


15. 1,125© 9^ 


19. 


3,627 © 21 


16. 963© 8i 


20. 


855 © 19 


Per ton. 






M». $ 




lb. $ 


C5, 8,000 © 7 


92. 


1,080 © ^ 


S6, 6,300 ©5 


30. 


875 © ^ 


27. 4,120 ©8 


31. 


1,235 © 3| 


28. 782 © 5 


32, 


25,020 © 44 
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5. How many pounds of butter can be bought for $700, if 
100 pounds cost $20 ? 

6. What will 2,500 pounds of coal cost at $4 a ton ? 
.^1§. l¥ritten Problemii. 1. If the roof of a building is 
75 feet long and 20 feet wide, and it requires 80 shingles to a 
square yard, what will the necessary shingles cost at $8.25 per 
thousand ? 

2. What will a pile of wood 125 feet long, 8 feet high, and 
4 feet wide cost, at $4.50 a cord ? 

3. A bricklayer charges for paving, $4.50 per hundred 
square feet. What will be his charge for a pavement CO feet 
long and 11 ft. G in. wide ? 

4. What will 4,500 pounds of nails cost at the rate of $5.25 
per keg, each keg containing 100 pounds of nails ? 

5. Mr. Carson bought 6,272 pounds of flour, paying $6.25 
a barrel (1% lbs.). How much did he pay for the flour ? 

6. What will 3,540 ounces of camphor cost, at $.22 per 
pound ? 

519. To find a number, a decimal part beingr griyen. 

1. 12 is .3 of what number ? 

tV is i of 12 ; 18 is 10 X ^ or ^ of 12. Divide 12 by 3 and multiply 
by 10; or, divide 12 by .3. Ans., 40. 

2. 18 is .06 of what number ? 

yiiT is i of 18 ; +88 is 100 x t, or ^^^ of 18. Divide 18 by 6 and mul- 
tiply by 100 ; or, divide 18 by .06. Ans., 300. 

3. A grocer makes $.20 or .4 of the cost on each pound of 
tea that he sells. How much did he pay per pound ? 

4. Frank lost $.36 or. 12 of his money. How much money 
had he at first ? 

5. A man spends $14 or .35 of his week's wa^e%, W« \k» 
does he earn per week ? 



DECIMAL PBACTiONS. 



590, To find a number, a decimal part of it being given, 
divide tlie given number by the fractional part, espreased as 
a decimal. 



531, To flDd what part oik^ nuiuhir is oT uiiottacr: 

1. 6 is what decimal part of 8 ? 



3. Williani had 33 marblbs and lost i ; what part of Ma 
marbles did he lose ? 

4. James spent *. 24 for a Speller and $.40 for a Reader; 
what part of the price of the Reader was that of the Speller ? 

To find what decimal part one number ia of another, 
divide the part by the whole number, and express the result 
aa a decimal fraction. 




I 



123fi 

,oia 



10. 16.25 

11. 4.6Gf 
IS. 16.8 



i 



5. 5.7 is of .513 


9. .89 isof 107.8 


C. 34.1 " 579.7 


10. 1G| " 1.87i 


7. .Gi " 825 


JI. 2.1 " l(i.8 


5.1150 '■ 57.5 


l'^ 11^ " .115 



5*5. Oral Problems. 1. What is the cost of 75 s 
if each slate costs $.14 ? 
3. How many yards of ribbon will it require to make 4 
iBosAes, if it requires 3.75 yards !oi e 
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3. If one pound of butter is worth $.37 J, how many 
pounds can be bought for $1.50 ? 

4. What is the price of one pound of sugar, if 100 pounds 
can be bought for $6.25 ? 

5. Edward spends $.65 a day ; how many days will it take 
him to spend $65 ? 

6. What number divided by 9 will give .005 ? 

7. What is the cost of 1,000 tons of coal at $5.25 a ton ? 

8. Jane has $.12 and Anna has .5 as many cents as Jane. 
How many cents has Anna ? 

9. A laborer builds .3 of a wall in one day. What part of 
the wall will he build in .2 of a day ? 

10. What number multiplied by 7 will give 1.4 ? 21 ? 
.035 ? 

11. Frank has $2.70, and William has $.09. How many 
times William's money is Frank's ? 

12. If a bushel of wheat is worth $1.87 J, how much is .33 J 
of a bushel worth ? 

13. If a farmer can plough .625 of a field in one day, how 
many fields of the same size can he plough in 16 days ? 

14. If sugar is bought for 8 ^ and sold for 9 ^ per pound, 
what decimal part of the cost is the profit ? 

15. Henrjr's money, $8.08, was .8 as much ar his brother's 
money. How much money did his brother have ? 

16. If wheat is worth $1^ per bushel, how many bushels 
can be bought for $1,125 ? 

17. A gross of buttons being worth $.75, how many of the 
buttons can be bought for $500 ? 

18. At $2.50 per gross, how much will 14,400 eggs cost ? 

19. If a butcher buys meat for $^ and sells it for $.12 J per 
pounds how much does he gain by selling 24 hundred weight ? 

20. A coal dealer gains $.50 on each.toiv.ol co?i\. W 
Balls 200^000 pounds ot coal, how much, luotie^ vio^^\i^ ? 



L^ 



X 
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2\. Fifteen is Cive thousandtlis of what number ? 

22. Twenty-five thousandths is what decimal part of five 
hundredtlis ? 

526. IVrilten Problems. 1. What will 4.875 tons of 
coal cost, at $6.50 per ton.? 

2. How much does* a carpenter earn in 100 days, if he 
earns i$10l.25 in 45 days ? 

3. The circumference of a circle is nearly 3.1416 times the 
diameter. How many yards does a wheel 8 feet in diameter 
pass over in making 75 rotations ? 

4. A farmer exchanges 4 tons of hay at til .25 per ton for 
flour, at *7. 50 per barrel. How many barrels of flour does 
he receive ? 

5. What will | yd. wide carpet for a room 12.5 by 15.25 
feet cost, at $.95 per yard ? 

6. If coal at the mine costs $3.37|^ and the freight is $.87^, 
what must 10,080 pounds of coal be sold for by the long ton, 
to gain $24. 02 J? 

7. A grocer sold 15 dozen eggs at $.23 per dozen, 14 
pounds of sugar at $.llt, 3 dozen oranges $.37^ per dozen. 
What was the amount of the sales ? 

8. How many yards of fence will it require for a lot, 41.5 
feet wide by 87.25 feet deep ? 

9. If a barrel contains 2J bushels of apples, how many bar- 
rels can be bought for $93.75, apples selling at $1.50 per 
bushel ? 

10. At $10.87i per M., what will 14,746 feet of timber 
cost ? 

11. Find the entire cost of 115J bushels of wheat at $1.37^ 
a bushel, and 112 J bushels of oats at $.87^ a bushel. 

12. Mary bought a piece of silk for $63.50 ; she found, on 
me&sarins the silk, that she \ia^ otv\^ %^l,1i5 in valae. How 

> a yard were ^\\e\\\\et't *r-* 
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13. Bought 1,125 pounds of pork at $7.50 per hundred, 
and sold it at $8.75 per hundred. What was the gain ? 

14. If 75 loaves of bread made from a barrel of flour cost- 
ing $6. 75 were sold for $7. 87^, what was the gain per loaf ? 

15. A man lost .45 of his property ; and then he lost .22 
of what remained. What part of his property was left ? 

IG. If .QQ'^ of the value of a certain property is llG^GGGj, 
and .75 of this part is sold, what is the value of tlie entire 
property and of that which is unsold ? 

17. A sold 2 lots, at $1,250 each, gaining .15 on the one and 
losing .15 on the other. Did he gain or lose, and how much ? 

18. What is the value of a pile of wood 19.5 feet long, 8.4 
feet wide and 6. 3 feet high, at $4. 25 per cord ? 

19. If a bin is 10 yards long, 12.5 feet wide, and 3 yards 
deep, how many cu. ft. does it contain ? 

r^. How many yards of yard-wide carpet are required to 
cover a floor 15 ft. long and 4 yd. wide ? 

. 21. A man having 140 A. of land, sold 50 A., 2 R. What 
was the remainder worth at $75 per acre ? 

22. What is the value of 15 barrels of flour, if each pound 
is worth 3J cts. 

23. What is the least quantity of tea that will fill an exact 
number of boxes containing either 40, 5G, or GO pounds ? 

24. What is the least number of words which each one of 
three stenographers can write in an exact number of min- 
utes, if their speed is respectively 110, 150, and 180 words 
per minute ? 

25. What is the G. C. D. of ^, f , and ^ ? 

26. What is the L. C. M. of ^ J, f, and J ? 

Note.— 1. To find the G. C. D. of fractions, find the G. C. D. of the 
nnmeraton and the L. C. M. of the denominators. 

Non.— 2. To find the L. C. M. of fractious, ^\\u\ V\\^\a. C^. c>\ ^Qw 
DuamntotB, Bad the Q, C, D. of tlie denomiuatoTa. 



DENOMINATE DECIMALS. 

537. A dcnouiluate decimal fk*actlon is a decimal frac* 
tioii, whose integral unit is a denominate number. 

.4 rd., .25 sq. ft., .008 pwt. are denominate decimal fractions, 

REDUCTION. 

53§. To reduce a denominate decimal fraction to lower de- 
nominations. 

1. Reduce .027 of a mile to lower denominations. 

Explanation.—!. Multiply by .027 mi. .52 yd. 

1,760 the number of units of 1760 3 

the next lower denomination 1232 T~56 ft 

equal to one unit of the given oro 19 



denomination. This gives 
47.52 yd. 



47.520.. yd. 6.72 . .in. 

2. Reduce in similar manner the ^^^'y ^'^ 7^- ^ ^^' ^•'^^ ^^' 
.52 yd., the decimal part of the product thus obtained, and thus 
proceed until the required or the lowest denomination is obtained. 

3. The entire product of the last denomination, together with the in- 
tegers of the preceding denomination, form the answer. Answer, 
47 yd. 1 ft. 6.72 in. 

529. To reduce a denominate decimal fraction to lower 
denominations, reduce, as with integers, the given decimal 
fraction, and each succeeding decimal fraction to the next 
lower denomination until the required or the lowest denom- 
ination is obtained. The integers of the different denomina- 
tions together with the last decimal fraction form the answer. 

NoTi? — \ decimal denominate fraction of one denomination maybe 
<\ny required denomination by successive reductions of 
imal. 
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530. To reduce a denominate decimal fraction to a higher 
denomination. 

1. Bedace .2 3 to the decimal of a pound. 



3).2 3 



8 ).0666| . 

12 ).0083^ . 

.000613 

Ans., .0006fJ 

or, .000694 



3. 

5. 

lb. 
lb. 
lb. 



Lplanation. — 1. Divide .2 3 by 3 
to reduce to 3 , obtaining .0666f 3 . 

2. Divide .0666J 3 by 8 to reduce to 
I , obtaining .0083i. 

3. Divide .0083i 5 by 12 to reduce to 
H>., obtaining .0006+}. 

4. The answer, .0006|} tt>., a complex 
decimal fraction, may be reduced to .000694 lb., a circulating deci- 
mal. 

2. Reduce .3 pwt. to the decimal of a pound. 

3. Eeduce .07 sq. rd. to the decimal of an acre. 

531. To reduce a denominate decimal fraction to a higher 
denomination, divide by the number of units of like denom- 
ination which make a unit of the next higher denomination ; 
and proceed, in similar manner, until the highest, or the re- 
quired denomination is obtained. 

Note. — ^To reduce a mixed decimal to higher denominations, proceed 
as above, and then reduce the decimal fraction, if any, to lowet 
denominations. 



533. Reduce the following : 

t> Iftfiff jfnwihiitiwii 

i. .3 T. 
$. 1.41b. Troy. 
S. .9 bu. 
4. .42 gal. 



6, .7 A'. 

6. .2 Cd. 

7. 2.8 sq. ch. 

8. 3.3 mi. 



4f y ^fciff ^— *— ^l ii^Hftf 

13, 133.2 gr. 
If. 256.55 pt. 

15. 7,612.5 pwt. 

16. 302.083. 



17. 40,000.3 oz. 

18. 55,000.21 sq. ft. 

19. 99. 09 J dr. 
£0. 409. 15 d. * 



9. Ju/v,u. 

10. 1.5 lb. 

11. 4.7 sq. rd. 
IS. 5.4 hhd. ' 

iSi. 6, 040. 3 J ft. 

22. 5,094.4Jsq.yd. 

23. 980.5^ t«x. 
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533. Reduce the following : 



tofnini. 


to pint!. 


toiaehM. 


i. .4 fe. 


^. .85 gal. 


7. .62|yd 


2. .30 lb. (Troy). 


5. .023 bu. 


8, .07 rd. 


s. .09 1b. (Avoir.) 


6. .3 hhd. 


5. .12 mi. 


kOMTM. 


to poands. 


teteu. 


10, 0,540.25 sq. yd. 


IS. 560.12J3 


le, 65.37icwt. 


11. 200,500.14 sq. ch. 


U. 537. 6|d. 


17, 4,560.121 lb. 


12, 75,124.205isq. in. 


15, 1,040.19 far. 


18, 53,010.27 oz. 



ADDITION AND SUBTRACTION. 

534. Addition and subtraction of denominate decimals are 
performed in the same manner as addition and subtraction 
of denominate integers ; or, the denominate decimals are 
reduced to the same denomination and then added or sub- 
tracted as simple numbers. 

535. Find the suiu» : 

1. What is the sum of .08 of a barrel, .75 of a gallon, and 
.1 of a quart ? 

Z2xplanatlon. — 1. Reduce the .08 bl. 
to lower denoiuiimtion^, obtaining 
3 gal. 2 qt. and .10 pt. 

2. Reduce the .75 gal. to lower de- 
nominations, obtaining 3 qt. 

3. Reiluce the .1 qt. to lower denominations, obtaining .2 pt. 

4. Add the cjuantities thus redacted. Answer, 9 gal. 5 qt. 36 pt. 

2. What is the sum of .7 bu., .9 pk., and .5 qt. ? 

s. 

.62 J mi. 



w^ 


qt. 


It 


.08 bl. - 2 


2 


.16 


.75 gal. 


3 





.1 qt. 




.2 



2 



5 .36 



4. 


A. 


8. 


y. 


.12rtl. 


.4 A. 


.02 bu. 


.01 sq. ch. 


.04 yd. 


.08 sq. rd. 


.18 pk. 


•09 P. 


.saft^ 


.15 siq. ^i- 


.^Q^. 


«^«ci^Yd» 
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dM. Fi]i«tkeTal«e«f: 

i. I pk. +.4qt.+3.3pt. 
2. 3f yds. +5.25 rd. -hl.6|ft. 
3. 3f qt. +.3:^ pk. +6.4 pt. 
^ . 12 J lb. + 5f oz. + .06^ lb. 
5. 2. 15 lb. + 1} gr. + 2.5 pwt. 



«. .2 A. +3.5sq. rd. + 1.2|8q. ft, 
r. .5 sq. eh. +1} P. +.4 A. 
c^. .75 C. -^2.2 J cd.ft. +3| cu. ft. 
r>.4.2s.+£.6 + 30.8:;id. 
10, ^ T. + 100.75 lb. + 14.3Ti oi. 



537. FiBd tiM rauuBden : 

1. What is the difference between .09 of a bushel and .72 
of a pint ? 

Explanation. — 1. Reduce the .09 bush- 
els to pints, the denoininntioii of the 
subtrahend, obtaining 5.76 pt. 
2. Subtract .72 pt. from 5.76 pt., ob- 
taining 5.04 pt. 
3. Reduce 5.04 pt. to higher denomination by dividing by 3. Answer, 
2 qt. 1.04 pt. 



.09 bu. = 5.76 pt. 
.72 pt. = .72 pt. 

2 )5.04 pt. 

Ans., 2qt. 1.04 pt. 



2. What is the difference between .09 of a gallon and .72 
of a pint ? 

3. WTiat is the difference between .15 of a mile and 17.25 
yards ? 



4. 


5. 


6. 


r. 


8. 


.03 T. 


.08 0. 


.2 1b. 


.09 A. 


.3 mi. 


.4 lb. 


.24 cd. ft. 


.7 dr. 


.25 sq. yd. 


.35 rd. 



539. What is tlie yalue of: 

i. fbu. — .5 qt.? 
2. .62iqt. - 3.2 gi..?^ 
S, If yd. — .8 ft.? 
^ I A. — .9 E.? 
5. .41b. — 1.6 dr.? 
e. .15 a -'.4cd.tt.? 



7. .87i^T. - 125.04 1b.? 

^. f A. — .25 sq. ch. ? 

9. 5.2^ gal. - 10.5 qt.? 

10, .23 lb. -8.25ipwt.? 

11. I mi. - 113,6G rd,? 

IS. .2 Bc^.^A.* — a ^^•^ 
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MISCELLANEOUS PROBLEMS. 

539. Oral Problems. 1. A csLrpenter, having a plank 
measuring 5 ft. 5 in., cut from it a piece equal to .4 of the 
whole. How many feet of plank had he left in the piece ? 

2. A grocer had a box of tea containing 6 lb. 4 oz. After 
selling .2 of the tea, how many pounds had he left ? 

3. A goldsmith used 12 grains of gold in making chains 
and 1.5 times as much in making studs. What fraction of a 
pound was the gold that he used ? 

4. The length of a rectangular lot is 25 rods, and the 
width is .6 of the length. By what part of a mile does the 
length exceed the width ? 

5. A farmer has 2 acres of land sown in wheat, and .8 as 
much sown in oats. How many more square rods are sown 
in wheat than in oats ? 

6. A man travelled f of a mile one hour, and 5. 62^ fur- 
longs the next hour. How many more rods did he travel 
the first hour than the second ? 

7. A pail contains 4 gallons of water. After taking ont 
of it .9 of its contents, how many pints does it contain ? 

540. l^riUen Problems. 1. Mr. Stone engaged a man 
to make a walk around his house, the entire length of the 
walk being 16.5 rods. After 44.5^ yards of the walk had 
been made, what decimal part of a mile remained to be done? 

2. Mr. Fisher buys 8.3 bushels of peaches. He uses 9.4 
pecks himself, and gives away 2 quarts. How many bushels 
has he left ? 

3. A grocer buys 3 barrels of liquor. He sells to one 
party 30 gal. 3 qt. 1 pt., and to another 60.5 gallons. How 
manv quarts has he left ? 

> buys at one time 34^ tons of coal, and at another^ 
rt. How maxvy toxv^ ^o^^\i^\i\sc^ ^^^i^^iJC&sstt 
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5. A miner finds .3 of a pound of gold at one time, 13.4 
pennyweight at another time, and 4.53 ounces at another. 
What fraction of a pound does he find altogether ? 

6. A man divides his farm among his three sons. To the 
oldest, he gives 13. 7 A. ; to the second, 8 A. 2. 6 R. ; to the 
third, 4 A. 1.7 R. What was the size of his farm expressed 
in acres, roods, and rods ? 

7. John cut .38 of a cord of wood, and Henry cut 5 C. 12 
cu. ft. of wood. How much the more wood did Henry cut ? 

MULTIPLICATION AND DIVISION. 

541. Multiplication and division of denominate decimal 

fractions follow the rules of multiplication and division, and 

the rules of decimal fractions. 

Note. — To divide one compound number by another, reduce both 
numbers to the same denomination and then divide. 

543. Find the products : 

1. Find the product of 5 bu. 3 pk. 2 qt. multiplied by 5.4. 

biL pk. qt. Explanation. — 1. Multiplying 2 qt. 

5 3 2 by 5.4 gives 10.8 qt., which re- 

ri_ duced gives 1 pk. with a remain- 

31 1(.2) 2.8 der of 2.8 qt. Write the 2.8 qt. 

(,^ —.) i.o between the lines, and add the 1 

pk. to the product of the pecks. 



31 1 4.4 Ans". 



. > 
/ 



4 1 8 )10.8 ^' 2. Multiplying 3 pk. by 5.4 gives 

?L J^ 1 pk. + 2.8 qt. 16.2 pk., making with the 1 peck 

81 4 )17.2 ^ ^ '=' ^ ^ \ ^ 

4 ba. + 1.2 pk. 17.2 pk., which reduced equals 4 

bu. with a remainder of 1.2 pk. Write the 1.2 pk. between the 

lines, inclosing the 2 in a parenthesis (.2), and add the 4 bu. to 

the product of the bushels. 

3. Multiplying 5'lbu. by 5.4 gives 27 bu., which with the 4 bu. make 
81 bu. Write 31 bu. between the lines. 

4. Redooe i^.Spk, to qt. and add. Answev, ^l\>\u \ "^V. ^:A ^ 



z(n 
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r 7 gal, 3 f{L 1 pt. 3 gi. 

6.8 

4, 3 pk. 5 f|t. 1 pt. 

8.4 

fi ^ Mii. .'{rml. U ft. 15 in. 

G.5 



J. 1 lb. 7 oz. 9 pwt. 20 gr. 

.00 

5. 12 cu. yd. 16 cu. ft. 18 cu. in. 

12i 

7. 5 A. 1 7 sq. rd. 68^ sq. ft. 

.04 



54!l. Find tho value of: 

/. (4 (^wt.dqr.rilb. l()oz.)x3.2 
*^ (IT) hr. 45 mill. 30 hoc.) x .8 
.t. (;MM7c.u.ft.576eu.iii.)x.3 



4. (24° 50' 50") X. 76 

J. (11 mo. 5 da. 6 hr.) x 1.5 

e. (2T. 5cwt. 25 lb.) X. 48 



5'1'I. Find tlio quotients: 

!. Wliiii is tlio quotient of 33 gal. 3 qt. 1 pt. divided by .4? 

BxplanaUon— 1. Dividing nl ft ft 

^ .4)33 3 1 



hv .-I jrlvos 8*i.5 pil. 7.5 
x\U '^A yL 
% \U^\\\v\\\^ (Ih^ .%5 of A 
jraK nnU tho .5 of a i]\. 



82(.5) 7(.5) 2(.5) 
(.5 = ) 2(.5=) 1 



84 2 1.5 

flh> frnotioi^s of tW hijrhor doiKnuinations, gives for the first 2 qt., 
jMhl for I Ih» of lu>r 1 |4, 
H. vaa tlH^ in!oj:\^rs ihus U>lium\l to the other integers in the result, 
tl)h)uv«7 '^^<' outitx* j^uiu of tlK^ lowest denomiiMtion gives the answer. 

Norv.— A do^>mi)Mlo «wmlvr may K» ne^iuoed to its lowest denomi- 
YVA1VW WfoTv dixMiuj: Aiui tlvi^n T\\J\K>Mi to hi^rher denominations. 

^s Whj^i i.< tho quotiont of ,5 IK divided by -:J pwt.? 



«M 






l.^U tti. «* rf. 9 ft. 10 in. 



"iL^SiZ^iJ^if^i?!^ 



.^Mt^M. S5>g^ 7 qt 
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546. What is the yalue of: 

i. 25 yr. -^ 4 hr. ? 

2. .G cir. -T- .75 ? 

3, 8 reams -f-. 33^ qr. ? 



Jt, .5 yd. ^ .2 ft.? 

5. 40 lb. ~ 5 oz. ? 

6. 15 lb. -T- 8 pwt. ? 



7. 3.5 fe. -J-.5 3? 
^. 24C.^1.5cd.ft.? 
5. 25A.^2.5sq.rd.? 



MISCELLANEOUS PROBLEMS. 

547. Oral Problems. — 1. Ellen has 4s. 8d.^ and Jane 
has .87i^ as much as Ellen. How much money has Jane ? 

2. John has a piece of gold ; .6 of its weight is 240 grains. 
What part of an ounce does the whole piece weigh ? 

3. At $.02 J a quart, how many bushels of tomatoes can be 
bought for $1.60 ? 

4. What will be the cost of paving a walk 20 yards long 
and .5 yard wide, at $.10 per square foot ? 

5. Mrs. Brown bought 2 qt. 1 pt. of milk. What decimal 
part of a gallon did she buy ? 

6. A man having 160 rods to travel, has travelled .25 of 
the distance. What fraction of a mile has he still to travel ? 

7. An apothecary bought .8 of a pound of quinine and sold 
J of it. How many ounces had he left ? 

549. l^rlUen Problems. 1. What will it cost to fence 
a field 32.4 rods square at $.22 a yd. ? 

2. What is the value of 25 bushels of pears at $.18 a 
quart ? 

3. How many square feet of boards will it take to make a 
floor 16.6 feet by 8.5 yards ? 

4. Paid $20.64 for 5T. 3 cwt. 201b. of coal. What was 
the price per ton ? 

5. A piece of timber contains 12.5 cu. yd. It is 7.5 ft. 
wide and 5 ft. thick. What is its length ? 

6. What will be the cost of 350 acres of land, if .6 of a 
rood costs $27 ? 
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7. A grocer bought 57 poiinde of butter at $.33 a ponbS, 
He sold ,')0| of it at t.35 a poiiiid, and the remainder at t.38 
a pound. How mutih did lie gain ? 

8. A man sold .87^ of his hay or 2 T. 3 cwt. for *3,010. 
At the same rate what is the value of all his hay 'i 

9. A farmer sold .06| of his potatoes and had 9 hn. 2 pk. 
left. What was the value of all his potatoes at $.60 a bushel ? 

10. A man owned a lot 25 feet wide and 80 feet long. Ha 
bought another lot .9 as wide and .8 as long. How nianj 
square yards did the second lot contain ? 

549. To find a decimal fractional part of a duiiomii 
number, multiply the number by the decimal fraction. 

550. Find \\k. rnUunlni; decEuiu) \mrU : 
/. .3 of 4 oz. Troy. i ^. .C4 of 5(5 rd. 
S. .75 of 1 Bq. mi. 5. .331^ of 13 cords. 
a. .09 of 1 lb.3 cwt. 2 oz. avoir. 1 6. .lt!|- of 111.87^. 

Iteduee the anawei-s of 1 ami 2 to lowpr terms. 

551. To find what part one denominate number ia of an- 
other, expressed as a decimal fraction, reduce the numbers to 
the same denomination, divide the part by the given whole 
number, and then reduce the answer to a decimal fraction. 

552. Find irliat decimal pari ; 

J. 7 pwt. ia of 1 lb. 1 3. 1 quire l(j shcuta is of 2 Km. 

3. 3 cwt. " " 1 T. I^. 15 doz. is of 1 great gross. 

553. To find a denominate number, a decimal fractional 
part of it being given, divide the given number by the deci- 
mal fraction. 

554. Find tlie number of whirb : 

J, 3 pk. i qt. is .8:j, 1 1 4 sq. mi. is .32. 

S. 8 oz. 15 pwt. is. 35. 5. 3,593 cu. ft. ia.13. 

A 60rd.2it. is. 16. le. 10 aq. ft. is ,45. 






itional 
3 deoi- 

I 



MEASUREMENT. 

555. Maionrjr is usually estimated by the cubic yard or 

by the cubic foot, 24f (16J x IJ x 1) cubic feet being called 

;^ perch. 

In rough estimates 25 cubic feet make a perch. In walls 22 cu. ft. of 
stone make one perch, 2} cu. ft. being allowed for mortar. 

556. Embankments and excavations are estimated by the 

cubic yard. 

A cubic yard of earth makes a load, 

557. Materials are estimated by cubic measure ; the work, 
by cubic measure, or by square measure. 

In estimating materials, an allowance of ^V is made for doors, win- 
dows, etc. ; in estimating work, it is not usual to make allowance 
for doors, windows, or corners, and the outside (or girth) of the wall 
is measured, so that each corner is measured twice. 

55§. Brickwork is estimated by the cubic foot, and, for 

pavements, by square measure. 

27 common bricks without mortar or 22i bricks with mortar are 
allowed for each cubic foot. A common brick contains 8 x 4 x 2 cu. 
in. Bricks, however, vary in size, 20 bricks with mortar being fre- 
quently called a cubic foot. 

559. Oral Problems. 1. What will 4,750 bricks cost at 
$20 per thousand ? 

2. If 5,500 bricks cost $121 what is the rate per thousand ? 

3. How many common bricks are required for a wall 18 
feet long, 50 feet high and 2 feet thick ? 

4. What will it cost to cement the floor of a cellar 15 feet 
by 12 feet at $.50 per square yard ? 

5. How many common bricks are required to pave a yard 
12 ft. 6 in. long by 10 ft. 8 in. wide ? 
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560*. l^ritten Problems. 1. A pavement is 4 feet wide 
and 75 feet long. How many bricks did it require ? 

2. What will it cost to dig an excavation 50 feet long, 20 
feet wide, and T feet deep, at 1.35 per load ? 

3. A cellar 05 feet long and 8 feet deep has 711 J cubic 
yards of earth removed from it. How wide is the cellar ? 

4. A stone wall 18 ft. 3 in. long, 5 ft. 2 in. high, and 2 ft. 
4 in. wide, requires how many perches of stone ? 

5. IIow many common bricks are there in.a cubical pile, 
each edge of the pile being 16 feet long ? 

BOARD MEASURE. 

561. Board meaiure is used by carpenters and by dealers 

in lumber. 

Lumber is timber sawed or split for UBe ; as, beams, joists, boards, 
planks, etc. 

562. A board foot is the unit in board measure ; it is 1 
foot long, 1 foot wide, and 1 inch thick. 

12 board feet make 1 cubic foot. 

563. Timber is generally bought and sold by cubical 
measure. 

40 feet of round, or 50 feet of hewn timber make one ton. 

564. To Reduce Board Feet to Cubic Feet. — Divide 
by 12. 

565. To Reduce Cubic Feet f o Board Feet. — Multi- 
ply by 12. 

566. To find the IVumber of Board Feet. — Multiply 
together the length in feet, the breadth in feet, and the 

in inches. 

I the product, and two of these factors are given, the thin! 
found by divisioiv. 
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•67. Rules for Timber. — I. For round timber, find the 
square of one-fourth of the nieiin girth in feet and multiply 
it bj the length in feet. The produet is the number of 
cubic feet. 

II. For hewn timber, find the area of the base in s(iuart» 

feet or of the mean cross section, if the timber tapers, and 

multiply it by the length in feet. The product will be the 

number of cubic feet. 

Note. — The area of the cross section of round or of liewn tiinluM- may 
be found in square inches and then multiplied by the UMijj:lh in fict. 
If the proiluct is divided by 144 the result is cubii* feel . 

56§. Oral Problems. 1. If there are \) board feet in a 
piece of lumber, the length being 9 feet, and the tliickiiess ',\ 
inches, what is the width ? 

2. What is the cost of boarding 8 feet long, 5 fiu't wide*, 
2 inches thick, at $40 per thousand ? 

3. How many board feet are there in 5 })hinks, cacli <» 
feet long, 3 inches wide, 2 inches thick ? 

4. If a plank is 12 ft. long, 1 in. thick, and has widtl\ taper- 
ing from 2 to 6 in., how many board feet does it contain ? 

569. UTriUen Problein§. 1. How many boai'd feet are 
there in 5 boards, 20 feet long, 9 inches wide, and J inches 
thick ? 

Note.— Thickness less than 1 inch is counted 1 iueh. 

2. How many board feet are there in a piece of liewn tim- 
ber 18 feet long, 18 inches thick, with width tapering from 
16 to 20 inches ? 

3. At $25 per thousand feet, how much is the (H>st of '.» I 
planks, each IJ inches thick, 1^ feet wide, and 15 feet (> 
inches long ? 

4. A floor cost $6, planks 1 inch thick, costing $20 per 
thousand feet. If the floor is 5 yards >iV\de, \^\\vv\. \% \\.^ Ve^^>2«v 
In feet ? 
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TIME. 

570. The measurement of time is essential in many busi- 
ness operations, as in calculating wages, interest, etc. 

571. To find the difference in time between two dates. 

1. What is the difference in time between June 9, 1886, 
and May 8, 1889 ? 

Explanation.— 1. Write the later date first ^' "•* **" 

1 QQQ K Q 

and under it the other date, writing for aooj^ . o 

the month the number representing its 1886 6 9 

order in the calendar year. Ans. ,2 10 29 

2. Subtract as with any compound ^umbers. Answer, 2 yr. 10 mo. 
29 da. 

Or, 

Explanation.— 1. Find frvm Tq 

the number of com- June 9, 1886, June 9, 1888 = 2 yr. 
plete years. June 9, 1888, April 9, 1889 = 10 mo. 

2. Find the number of April 9, 1889, May 8, 1889 = 29 da. 
complete months re- ^^^^ ^ ^^^ ^^ ^^ ^9 da. 
maining. 

3. Find the number of days that remain. Answer, 2 yr. 10 mo. 29 da. 

573. Find tlie time between : 

April 6, 1886 and October 27, 1898 and TOuwrj 28, 1888 mak 

1. September 4, 1889. 4. August 31, 1891. 7. January 31, 1893. 

2. December 1, 1890. 5. June 2, 1890. <?.Pebruary 29,1884. 

3. July 4, 1883. (?. November 1,1885. a March 31, 1886. 

EQUIVALENT UNITS. 

573. In solving problems on bins, cisterns, tanks^ or on 
minerals, grains, liquids, etc., it is frequently necessary to 
pass from units of one scale or table to those of another ; as, 
from cubic inches to bushels ; or from avoirdupoia pounds to 

•or Dounds. 

equivalent metTVi \m\\.^ ^^ V)afc K^\!fc\^^ca., 
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574. Copy, and eommit to memory tlie following table of 

EquiTalent UnH§ : 



4. H cu. ft. equal 1 bu. 

5. 5,760 gr. equal 1 lb. Troy, apoth. 

6. 7,000 gr. equal I lb. avoir. 



I. 231 cu. in. equal 1 gal. 
^, 2,150.42 cu. in. equal 1 bu. 
3, 1 cu. ft. water equals 62^ lb. 

7. 60 geographical, or 69.16 (69^) statute miles, equal 1 degree. 

* 1 biuhtl 640*18 1 barrel equals 

8. 60 lb. wheat, clover seed. 

9, 56 lb. corn, rye. 
10, 48 lb. barley. 

II, 32 lb. oats. 



1^. 100 lb. nails. 

13, 196 lb. flour. 

14, 200 lb. fish, beef, pork. 

15, 280 lb. salt. 

* Varies for different State?. 100 lb. of dry fish equals 1 quintal. 

Note. — 35 to 40 cu. ft. equal 1 ton anthracite ; 35 to 45 cu. ft. equal 1 
ton bituminous coal. 

575. Oral Problem§. 1. What is the value of a bin of 
wheat at 61.12^ per bushel, if the bin is 5 feet long, 3 feet 
deep, 2 feet wide ? 

2. What is the weight of water in a trough 20 feet long, 
2 feet wide, and 2 feet 6 inches deep ? 

3. What is the difference of weight in grains, between a 
pound of gold and a pound of lead ? 

576. l^riUeu Problein§. 1. At 8 cents a quart, what 
is the value of the milk required to fill a tank 2 feet 6 
inches deep, with a base 18 inches square ? 

2. What weight of water will fill a rectangular cistern 20 
feet deep, and 4 feet by 6 feet at the surface ? 

3. How many gallons of water will fill a cellar 10 by 18 by 
40 feet ? 

4. At $3.87^ per ton, what is the value of the coal filling 
a rectangular coal pocket 30 by 20 by 15 feet, counting 40 
cubic feet to the ton ? 

5. A druggist buys copperas at 3 cents per pound (avoirdu- 
pois) ; how much does he gain on each apothecaries' ^c 
retailed at 15 cents ? (See Arts. 18^, ISS.^ 

14 
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MISCELLANEOUS PROBLEMS. 

577. Oral Problem§. 1. A merchant^ in selling a book, 
gained 2 pence, which was ,2 of the cost. How many pence 
did the book cost the merchant ? 

2. If John^s money, $5.25, is .05 as much as Edward's 
money, how much money has Edward ? 

3. Thomas is 8 years 4 months old, and his father is 50 
years old. Thomas' age is what decimal part of his father's 
age? 

4. If a box contains 200 lb. of coal, how many boxes of 
the same size will be required to hold 2 T. 4 cwt. ? 

5. Bought 5 lb. 4 oz. of lard at 16 ^ per lb.; paid for it 
with a dollar bill. What change is due ? 

6. If 3 pecks of nuts cost 1. 96, what do the nuts cost per 
bushel ? 

7. How many 3 ft. cubes can be cut from a block 9 feet 
long, 6 feet high and 3 feet wide ? 

8. Bought beans for 12 ^ a half peck. How much will be 
lost per bushel, if 4 bushels are sold for $3.60 ? 

9. If a metal is worth 8^ ^ per pound, what will 4 T. cost ? 

10. A man has 2 A. of land and sells 120 square rods. 
How many acres has he left ?. 

11. A room is 8 yd. long and 15 ft. high. What decimal 
part of the length is the height ? 

12. What will it cost to carpet a passage-way .75 of a yard 
wide by 12 feet long with 27 inch- wide carpet, at J53 per yard ? 

13. Bought cloth at $5 per yard, and sold it so as to gain 
.05 of the cost. How many yards must be sold to gain $10 ? 

14. If .625 of a pound of tea costs $.37^, what will a pound 
cost ? 

15. A piece of timber contains 108 cu. ft. Its width is 4 
• ' ' 'ckness, 36 inches. What is the length in 
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16. What is the number of board feet in a plank 8 feet 
long, 6 inches wide and 3 inches thick ? 

17. What is the width of each board, if 2 similar boards 
contain 96 board feet, the length of each being 6 feet and the 
thickness 2 inches ? 

18. What is the cost of a yard of cloth, if .75 of a yard 
cost 12.70? 

19. If a boy earns |.66| per day, how much will he earn in 
4 weeks of 6 working days each ? 

20. What is the length of a rectangular field 40 rods wide, 
and containing 20 A. ? 

21. How many yards of matting 1 yard wide will cover a 
floor 12 feet long by 9 feet wide ? 

22. What is the price of a plank 10 feet long, 6 feet wide, 
1 J inches thick, if a thousand board feet cost $30 ? 

23. At 6 ^ per yard, how much will it cost to border with 
lace a table cover 5 feet long and 4 feet wide ? 

24. What will 1,200 feet of boards cost at $25 per M ? 
57§. nrriUen Problemi. — 1. If the driving wheel of a 

locomotive is 11 ft. 8 in. in circumference and makes 12,000 
turns in travelling from one city to an6ther, what is the dis- 
tance in miles between the cities ? 

2. A man having a farm of 200 acres, gives f to his son 
and .45 of the remainder to his daughter. He gives to a vil- 
lage a church lot 10 rods wide by 12 rods long. The rest he 
gave to his wife. How much does his wife receive ? 

3. A room contains 4,200 cu. ft. The width is 5 yards 
and the height 14 feet. What is the length ? 

4. How many steps, 2 feet 6 inches each, will be taken in 
walking around a farm 1 mile square ? 

5. How many board feet are there in a piece of tin>^ 
feet long, 2^ inches thick, 14 inches wid© «A. ovife «^^ 
jDcbeB at the other ? 
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6. The distanot* from New York to New Haven being 73 
mi. 80 nl. . at what rate does a train travel, to cover the dis- 
tance in 2 hours 1»» minutes ? 

T. A grocer has 2<»9 bu. of pears. How much at 15 ^ each 
must he pay for a sutficient number of barrels to contain the 
pears, each barrel holding 2 bu. 3 pk. ? 

8. What is the length of a |)ole standing .125 of its length 
in mud, 18 feet in water, and ^ of its length in the air ? 

9. A man's garden, which is 8 rods long and 99* feet wide, 
is .08 of his land. How many acres of land has he ? 

10. If a man buys IG gjUlons of wine for $104, and retails 
it at $.85 per pint, how much does he gain on 3 gallons ? 

11. What is the value of a piece of timber 25 feet long, 16 
inches square," at $.12 per cubic foot ? 

12. How manv bricks with mortar will it take to make a 
wall around a garden G rods long and 4 rods wide, the wall 
being feet high and 3 feet G inches thick ? 

13. What is the cost of 15 planks, each 12 feet long, 14 
inches wide, 3^ inches thick at $45 per M. board feet ? 

579. Make receipted bills for the followinffr statements : 

1. Cincinnati, May 28, 1882. Edward Price bought of 
Jas. McFarland, 4 bbl. New Orleans sugar ® $6.25 ; 3 sacks 
coffee (^ $31.50 ; 2 tubs butter, each containing 56 lb., @ $.19 
per pound ; 15 lb. cheese ® $.18 ; 80 lb. ham® $.11 a pound. 

2. A farmer sold 175 bushels of corn ® $.79 a bushel ; 197 
bushels wheat @ $1.19 a bushel; 50 bushels oats & $.60 a 
bushel ; 3 tons hay @ $14.75 a ton. 

3. New York, July 5, 1885. — John Hopkins bought of 
William Warren & Co. 3 reams extra foolscap © $2.15 per 
ream ; 2,000 envelopes ® $1.60 per M. ; 6 gross lead pencils d 

"^oss ; 10 boxes steel pens® $.45 per box, 500 slate 
76 per hundred. 
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4. Chicago, Dec. 20, 1875. Albert Longley bought of 
Robert Upton & Co. 56 yd. Hope Muslin @ $.09 J a yard ; 
48 yards French Cambric & 1^.28 a yard ; 2^ dozen Lisle 
Hose <a $4.00 a dozen ; 24 yards Linen Lawn ®. $.16f a yard ; 
15 yards India Mull (^ $.63 J a yard. 

5. Henry Farnham, carpenter, labored 42 days @ $2.25 a 
day for Frank Elmore, and supplied the following materials : 
45 pounds of nails at $.05 J a pound ; 1,500 bd. ft. lumber <a 
$12.40 a thousand. 

580. Copy, and complete the following : 



1888. 


Cash Account. 


Dr. 




Cr. 




July 1 


Amount on hand. 


$500 


00 


• 




8 


Received of H. Lambert to balance 












account. 


11 


60 






16 


Expense — paid rent. 






$30 


00 




'^ paid freight on Mdse., 






1 4 


50 


<< 


Received of H. B. Thompson on 






1 

1 

1 






acct.. 


38 


00 


1 




18 


Received of J. Rockwell on acct.. 


26 


00 






20 


Deposited in First National Bank, 






450 


00 


25 


Paid Geo. Wilbur on account. 






25 


00 


31 


Expense — ^paid gas bills. 






4 


00 



What is the amount on hand at the end of the month ? 

Note. — ^The account is debited (Dr.) to the extent of items received, 
and credited (Cr.) by items paid out. 



PERCENTAGE. 

5§1. 1. John had $1 and spent 1 ^. What part of his 
money did he spend ? 

2. Mary bought a yard of elastic for 2 ^, and paid for it 
with a dollar. What part of her dollar did she spend ? 

3. A man invested money and received a dividend of 3 ^ on 
every dollar. What part of a dollar did each dollar earn ? 

Note. — The answers to the above should be expressed as common and 
as decimal fractions. 

582. The unit of exchange in the United States is the dol- 
lar ($1.00), and earnings, profits, losses, interest, etc., are 
reckoned as so many cents on the dollar ; that is, as so many 
cents on the hundred cents, or by the hundred. 

583. Percentage is a process of reckoning by the hun- 
dred, 

584. Percentage is, also, the result obtained by taking so 
many hundredths of a number. 

18 is i\ percentage of 24, being .75 of 24. 

585. Per cent, is an abbreviation of the Latin phrase per 
centum, meaning by the hundred. 

586. The rate per cent, is the number of the hundredths 
taken. 

12 is 5 per cent, of 240, as it is .05 of 240 ; 5 being the rate per eeni. 

587. The §ign of per cent., ^, is used with the rate per 
cent, expressed as a whole number ; thus, .05 or 5 per cent 
is written 5 ^ ; .16| or 16| per cent. is. written 16f ^. 

588. The number of which a percentage is taken is calledi 

of 240 is to \)e loMYvCi, %^ is celled the bcise. The \»» 
I per cent., as an^ xiMinXiet '\?» \^ % ^1 W-KS^ ^^'^isittv. 
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NOTATION AND NUMERATION. 

589. Bead and write the following, either of the four equiTa- 
lent expressions being given : 

1 = 1.00 = 100 joer certt. = 100 %. 



i. i .50 
^. i .25 
3. i .20 



50 ^ 50 per cent. 

25 ^ 25 per cent, 

20 ji^ 20 per cent, 

10 ^ 10 per cent. 



'5. I .75 75 j^ 

6. I .40 40 <^ 

7. I .CO 00 ^ 
5. I .80 80 ^ 



75 joer 6?c«/. 
40 per ce7it. 
60 joer cent. 
80 ^ycr ce^j/. 



Express similarly, -5^, ift, etc. 

590. Copy and commit to memory the preceding and the fol< 
lowing : 



1. I .33i 

2. f .661 
S. i .16 J 
4. I ^ .83i 



\ 



33 J ^ 



33i per cent. 
66f ^er cent. 
16} j9er cg7i^. 



5. J^ .12i 12iJ^ 12^ per cent. 

6. ^ .37i 37i Jg 37^ per cent. 

7. I .62i 62i % 62i />*>/• m<^ 
.87i SU% S7^j>ercfnt. 



83 J per cent. 8. ^ 

^ = 8U ; i^ff = 6^1 ^ ; 1^ = 14^ %. 

Note. — The common fractional form in Arts. 581) and 5U0 arc fn^ 
quently preferred in the solution of problems in p(Tconta^o and its 
application, even when other forms are given in the statement, 

591. Bead as per cent, the following : 

16. .0035 

17. .0045 

18. .00334 

Note.— Read the part of a decimal at the right of hundredths as a 
fractional part (common or decimal) of 1 per cent. 



1. .08 


4. .16| 


7. .25125 


10. .006f)§ 


13. .0014? 


2. .097 


5. .001 


8. .42875 


11. .0025 


i^. .0087J 


S. .12i 


6. .003 


9, .15375 


12. .OOOGJ 


15. .0002 J 



593. Write as decimals the following : 



1. 25^ 
3. 125 ^ 



4> im 

5, 66f ^ 

6. 37^^ 



7.\i 
8.\i> 



10. 7.5 ^ 

ii. . G ^ 



13. .03 ^ 
i4. 33J i> 



12. ^.^^^ \ 15. ^.^'^^ 
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593. Explain the difference between : 



i. 8 ^ and .8 ^ ? 
2, .30 ami .3 ^ ? 
s, 75 j^ and .75 j^? 



7. .0037iand37J^? 
8.\i, and 25'^ ? 
9, .80 and .8 J^ ? 



4. .125 and ^ Ji^ ? 
J. .87^ and .87^^? 
tf. .25 and J ^ ? 

594. Percentage being an application of decimal fractions 
to concrete numbers, and decimal fractions being a form of 
notation for common fractions, the problems in percentage 
and in each of its applications may be classified as the prob- 
lems in common and in decimal fractions are classified. 

595. Illustrate the problems in common and in decimal 
fractions, by using' the following forms : 

I or .75 45 «0 Prob. 111.^ thus, 45 -^ | = M. 

I. To find a part of a number, 

II. To find what part one number is of another, 

III. To find a number, a part of it being given. 

IV. To find a number, the number plus or minus a part of 
it being given, 

PROBLEM I. 

596. To find a part of a number. 

Percentage = Base x Rate. 

Note. — The other problems in percentage are deduced from the pre- 
ceding ; thus, Prob. II. : Rate = Percentage -f- Base; etc. 

1. What is G ^ of $1,8-45 ? 



ZJxplanation. — 1. 6 ^ is .00 of a number. 
3. .00 of $1,845 is $110.70. Ans. 



597. Find the following : 

5 jj: of 6 ;?: of 

$1:3,045, 4. $1,030. 

4. 5. $23,415. 

6. *^i6,500. 



7% ot 

7. $12,543. 

8, $6,502. 

9. %\,^^n, 



$1,845 

M 

$110.70 

JO. 9,654 
11. 7,4W 
IS. IJOB 



. 
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im%ot 


135^ of 


106J % of 




\%oi 


IS. 1,608. 


i7. 6,632. 


^i. 25,604. 


25. 


2,568. 


U. 2,568. 


i5. 7,052. 


e^. 33,716. 


26. 


1,056. 


15. 3,505. 


19. 13,566. 


i'^. 21,053. 


27. 


17,189. 


16. 4,218. 


^^ 11,275. 


L% 18,071. 


28. 


6,055. 


-|;gof 


.§n ^ of 


.57 ^ of 




1.3 % of 


29. 160,256. 


^^. 35,240. 


37. 32,496. 


4L 


2,563. 


30. 73,624. 


34. 42,416. 


J^. 40,016. 


4^' 


9,102. 


SI. 96,532. 


«?5. 91,563. 


^^. 91,052. 


43. 


8,145. 


5^. 10,479. 


56\ 70,365. 


40. 72,314. 


u. 


12,063. 



59§. Oral Probleni§. • 1. A man lends $1,200 at 6 per 
cent, and 11,500. at 5 per cent. What was the difference in 
the amounts of interest due ? i Z 

2. A man lost 25 per cent., and sold 50 per cent, of a flock of 
sheep numbering 240. How many sheep did he then have ? ^ '' 

3. Mr. Thomson lends $500 at 6 per cent, and $300 at 7 
per cent. How much interest does he receive in one year ? ^ 

4. If a boy gathers 8 bushels of nuts and sells 75 per cent, 
of them at $1.50 a bushel, how much monev does he receive ? 

5. A mechanic earns $2 a day. If he saves 62^ per cent, of ; 
his earnings, how much floes he save in one week of six days ? 

6. A farmer had 150 bushels of wheat. He sold 20 per 
cent, of it to one man and 30 per cent, to another man. 
How many bushels did he sell ? 

7. A school has 500 pupils. If 40 per cent, are girls, how 
many girls are there in the school ? 

8. A bookseller buys 12 astronomies at $1.00, and in selling 
them he gains 9 per cent. How much money does he gain ? 

9. If 10 shares of railroad stock costing $80 a share are sold 
-Xikt a gain of ^JS per cent., how much is the gain ? 

^ 599. IFriUen Problems. 1. Mr. Graham bought 25 , 
jords of cloth at $1.75, and selling it gained 20 ^t ^\>d»» 
each jard. Wb&t did he make by tlie aale ^ 
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'4, What, i-i ITi pfr r-ffiit. of ir> guineas 15 shillings? 

'». A rold :i farm valued at $7,5^^^ at & l')^ of 18 per cent. 
Mow riiiu'li riKiiK'V did he lo.se ? 

•1. What, in IS prr (•(■nt. of 1 pound sterling ? 

.'i. H'^}^ prr riTil.. of ail army of 4r),(J00 men are infantry. 
Mow luiiwy iiicii are tlieni in the infantry ? 
^ n. If Mr. Hjirreit selLs H;:-| per cent, of 1,500 barrels of 
Mour In A, and TjO per r<uit. to H, how many barrels in all/ 
dorM Ih' st'll y 

7. Mr. S\viiii*H income is I^^TtOO a year ; and his expenses \ 
nre Si) per eeiil. of his income. ilow much does he spend 
I'arh Year ? 

S. .\n orciiiird contains !,<»()() trees. 12J per cent, are \ 
cljcrrv ti'ccs : r»0 per cent, are apple tribes. How many cherry 
and apple trees t<»p»ther are there ? 

'.>. Mr. Williams hou^ht l.r>00 pounds of wool. He used \| 
..'»0 in the m:nuifacnnv of blankets, 3 Ti per cent, in flannel, 
and TvVJ |vrcent. in \arn. How much wool in all did he use? 

\0. Mr. Frame received ipl K.HH> salary. He spent 83 J per 
I en:., and ir;»\e away r» ]vr cent, as much as he spent. How 

!iu:i li did he c'^e a«av and >pend alloirether ? 

< . • ^ 

«00. In s»>!\;'..j: manv problems. ihe^>^rrpii/fl^ having been 
f^v.'.v..:. :: ^> r.^'.dcii ^^ or s;ib:r:u^:ovl from the base, giving the 

##^ V ;■ dlllVmi or s :* i ;•.:<< r.::nn> lh^ percentage. 

#>ML «>ral t^t<«»Mcniv 1;;:t^ K^uiihi ii knife for t-Tt 

. s ■ .. ;.: :, i.-;. V. »"! "lH^ < . IL « mTLC'h d5d he Mceivefor 

. . . i • 

. . ' : K . . ; 

•' \ n.j.v :.;.Mr.^ ' r.. ':^> 1. vr/.k ::• ihe ivisi office, bi 

m 
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3. Mr. Williams bought a city lot at 1125 per foot. What 
was it wofth per foot, when it had increased 10 ji^ in value ? 

4. Bought 7 pk. 4 qt. of peaches, and found o ^ of them 
worthless. How much was good ? . ] j^- 

5. A grocer bought 5 gallons of milk, and sold GO ^ of it. 
How many quarts liad he left ? ■"' 

6. From a log 40 feet long, a piece of timber, 37^ ^ of the 
whole length, is cut. How long is the part that is left in the 

log? >{ 

7. Henry earns $4.50 a week, and spends 66f ^ of his 

wages. How much money does he save in a week ? 

©04. Written Problems. 1. Mr. Hart bought a farm 
for $5,250. He paid 25 ^ cash, and 15 ^ in 2 years. How 
much of the purchase money was then due on the farm ? 

2. A merchant bought 500 yards of cloth, and found 5 ^ 
of it defective. After selling 8 j^ of the remainder, how 
many yards had he left ? 

3. Mr. Wright engaged a man to cultivate his wheat fields, 
and in pay gave him 35 ^ of the product. If the fields 
yielded 12,500 bushels of wheat, how many bushels of wheat . 
did the owner receive ? 

4. If an agent sells 75 books at $8J each, how much will 
the firm receive, if he deducts C ^ for his services in selling 
each book ? 

6. A grocer buys 50 pounds of butter at $.25 a pound. 
How much does he pay for the butter, if 3 ^ is deducted for 
cash payment ? 

6. Mrs. Burns buys 40 yards of carpet | of a yard wide. 
She uses 10 ^ of it for a rug, and the remainder to carpet a 
floor. How many square yards does she use for the floor ? 

7. If a man spends 37^^ ^ of his money which amounts to 
$6,376, and gives his wife 37^^ ^ of the remaiudfti, 1clq>^ xk»'^' 
hsmheleft? 



220 



PERCENTAGE, 



PROBLEM 11. 

eo&. To And what part one number is of another. 

Jtate = PercetUage -i- Base. 

1. If t lie increase in a herd of 400 cattle is J25, what is th« 

r.ite of increase ? 

Explanation.—!. Divide 25 l)y 400, to find what 400 ) |25. 

j>iirt the iiKTt'Jisc is uf tlui herd. Ans., .06|- 

606. Find what per cent. : 



1. 


14 


is of 280. 


7. 


<)5 is of 


' 585. 


i,J. 


5.5 is of 511.5. 


o 


21 


** 350. 


S. 


73 '* 


1,168. 


i4. 


12.3 " 565f 


3. 


:j(; 


*' 440. 


.'>. 


42 '' 


294. 


i5. 


15| " 265.2. 


4- 


45 


•* 580. 


JO. 


14J - 


118. 


io\ 


14.1 " 3,595^. 


r>. 


10 


** 340. 


11. 


Ifi '* 


148. 


i7. 


1.62 '^ 24^%. 


(>. 


lib 


** 1,040. 


u. 


15 *^ 


127Jt. 


i<5. 


2.45 '' 51.4i. 

A/ 



607. Oral I*r<»bicm8. 1. Henry had $.40 and spent 1.35. 

What per cent, of his money did he have left ? ^ 

2. The length of a room is 8 yards, and the width is 15 
feet. AV^iat ])er cent, of the length is the width ? *" " 

3. A man having 3 acres of land, sows 80 sqiiar^ rods in 
corn. AVhat per cent, of his land does he sow in corn ? 

4. From a plank 10 feet long, a carpenter cut a piece 10 
inches long. AVhat per cent, of the whole length is the 
length of the piece cut off ? 

5. If a merchant sells 15 yards of cloth from a piece con- 
taining 90 yards, what i^er cent, of the cloth does he sell ? 

6. What per (icnt. of 06 is \ of 20 ? ''^ * '-- 

7. Edward bought 2 pounds of caramels. He ate 4 onncei 
of the candy and gave away 8 ounces. What per cent (rf 
the<* ^ '^«4 he left? 

bushel oi peac\iei%, ^ ^w«it loses 2 pk. 4 qt 
does he lo&o \ 
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9. Frank has £2, 8s. and Joseph has 12 shillings. What 
per cent, of Frank's money is Joseph^s ? / 

10. A merchant buys 2 gross of buttons and sells 9 dozen. 
What per cent, of the whole does he sell ? What per cent, 
has he left ? ^^^ 

^L^OS. Written Problems. 1. Mr. Wilson's income is 
$1,800 and his expenses, $1,260. What per cent of his in- 
come is he able to save ? 

2. A farmer owning 120 acres of land, sows 57 A. 96 sq. rd. 
with wheat, and the remainder with oats. What per cent, 
of his farm does he sow with oats ? 

3. Mr. Woods buying a house for $8,250, made a cash pay- 
ment of $4,950. What per cent, of the cost did he owe ? 
What per cent, did he pay ? 

4. If a grocer has 8 bushels of potatoes, and sells 4bu. 
3 pk. 6 qt., what per cent, of the whole has he left ? What 
per cent, did he sell ? 

j^' After walking 1 mi. 4 fur. 20 rd., what per cent, of a 
distance of 3 miles has a man walked ? 

6. A room is 10 yards long and 24 ft. 6 in. wide. The width 
is what per cent, of the length of the room ? 

7. Mr. James owns |^ of a ship worth $16,400. He sells 
f of his share. What per cent, of the value of the ship does 
he sell ? 

8. The cost of a house was $6,080 and the cost of the lot 
$3,800. What per cent, of the cost of the house was the 
difference in their cost ? 

9. If a grocer bought 2 bl. 25 gal. of vinegar and sold 1 
bl. 20 gal. 2 qt., what per cent, of the whole quantity did he 
sen? 

10. A merchant's capital is $150,000. He sells an ayerage 
yalne of $5,300 a month. What per Qeuh. oxl \n& ^ ^ 
doee be sell per year ? 
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PROBLEM III. 

009. To find a namber, a pari bein^ gireii. 

Hase = JPercetUage -5- Kate, 

Note. — The formula may be deduced from Problem I. : Ptrcentoff* = 
Base X Hale. 

1. lo4: cubic inches of a gallon of water were used. This 
being (iGj ^ of an entire gallon, how many cubic inches of 
water are there in a gallon ? 

Explanation. — 1. The i»art is divided by the 
decimal repre^ienting it. 

Analysis: If 154 is (56^ ;;, 1 j? is 1-665 part of 
154, and 100 f^, or llie numlKT. is 100 the quo- 
tient. Divide by 66| and multiply by 100; or, 
simply divide by .66^. 

610. Find the uumber of which : 



.661)154 
3 3 
2.00 ) 462. 
231 



1, 



8 is 5 ^. 
12 " 9 ^. 
15 " 8 ^. 
20 '" 16f ^. 

5. 25 '' 20 ^. 

6, 4*' 6J^. 



<9 



3, 
4' 






9 is 37i ^. 
S. 24"^'66|j^. 
9. 15 '' G2i ^. 

10. 130 •'"' 40,^. 

11. 255 ^^ 60 ^. 
ii?. 360 '' 45 ^. 



i^. 15 is 33J ^. 
i4. .168 is 1.2^. 
15. .45 " .3^. 
i(?. 1.3 " 1.6Jj^. 
i7. 1.732 is 5. 4^^. 
18. .20 is .66f J^. 



611. Oral Problems. 1. 16 shillings is 80 per cent, of 

what sum ? *v 

2. $7.50 is 75 per cent, of how much money ? ' "-^ 

3. The tax on a certain property is 140 or 2|^ per cent. 
What is the property worth ? 

4. 40 per cent, or 72 of the children in a school are boys. 
How many children are there in the school ? 

"). A man in selling a barrel of flour, gains $.70, or 16| 
K What did the flour cost him ? 

Vndrews receives $240 as a yearns rent on his hoaB0> 
he value ot \\V» \iou^^, \i \Xv^ ^«t»X. ^^& ^ ^^ ^1 U ? 



- • 



i 
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7. A man sold a city lot at a loss of 1200, which was 4^ per 
cent of the cost. What did the lot cost him ? 

8. George is 18 years old, and his age is 75 per cent, of 
William's age. How old is William ? 

9. Charles has 18 marbles, or \%\ per cent, as many as 
Henry. How many marbles has Henry ? 

10. Mary gathers 12 quarts of berries, or 33 J per cent, as 
much as Jane. How many buslu^ls and quarts does Jane 
gather ? 

612. Written Problems. 1. 6^ per cent, of 8 J per cent, 
of 9,600 is 4 per cent, of what number ? 
)(2. Frank spends $500, or 83 J per cent, of his income. 
What is his income ? 

3. The increase of a flock of sheep was 228, and this was 
12 per cent, on the original number. How many sheep did 
the flock contain at first? 

^ 4." The population of a town is 3,000 more this year than 
last year, having gained 1G| per cent. What was the popula- 
tion last year ? 

^ 5. A man pays $6,750, which is 75 per cent, of his debts. 
What is the amount of his debts ? y^ 

^.- 6. If a farmer sold 750 sheep, or 40 ^ of his flock, hoW'^ 
many did he have at first ? 

■ 7. Mr. Wilson pays $131.25 insurance on \ of the value 
of a building at a premium of 1^ per cent. What was the 
value of the building ? 

8. If the gain on a lot was $243 or 16f per cent., what was 
the value of the lot ? 

^ 9. If $55, or 20 per cent., was gained on 75 tons of coal \ 
sold at retail, how much per ton was paid for the coal at 
wholesale ? ^ 

10. A man sold 50 cords of wood, losing t\\etQ\s 
jfer cent. What did the wood cost him. pex cotdi 
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PROBLEM IV. 

6I«1. To And a number, the number plus or mliiiis a part 

belnic iclven. 

( Amount -t- 1 + the rate. 
lUise " 



( Difference -*- 1 — the rate. 

1. What wuH the amount of a man's capital, if at the end 
of a year, having earned 530 ^ it amounts to 136,480 ? 

Zlxplanation.- I, If Uio oapitHl has in- ^ ftri\Ao/» Ac^rx n. 

1 on ^ • 1 / * . 1.20)^36,480.0 

cniiscMl iiO % in value, it Amounts to . ^^ ^ .^ ^ 

jo^jj^ Ans., $3,040.0 

2. To find tho ori^^inal oapitaK tliviile the given number, $36,480, by 
tlu» decimal |ht cent. (1 + rate) that represents it. 

Analysis. — Tho capital was U)0% ; the gain being 20jlf, the amount 
is leo*;. If 120 <^ is $;m,480, 1 •? is l-120th of $36,480, and 100 JT 
is 100 times as mueh. l>ivide by 120 and multiply by 100; or, 
divide bv 1.20. 

2. What was a man's capital if, after a loss of 25 ^, it is 
*22,:>iH> ? 

ExpUnation.— 1. Tho oapitnl having do- »^5\|;*>o 500 00 
o!>\^'i*\l 2.> •; is now 75*; of tho tiist sum. ' ^'^* \^ 

2, To find tho tirst i-apital. divide tho given ' 

numlxT by {\ — raio^ tho dt\ imai r\^pi\*:>^niting iL 

€14, Fia4 tlK" anmhors wkirli <H|aal tlie Ml«wiBg> : 



im^ 


^><* 


i«U 


;ni? 


9XiS 




•^i 


7 •*'*^ 


1 4^ ^*« • 




7:'. »V>, 


; J.«. 5«. 


i 


ie.39. 


* j^i. 


.-.. :i?ti. 




( ;:, 44. 


II. 45L 


? 


77. 51 


.^. AU. 


1 f.. .v.^. 


; X 5t;, 


::r. .W 


1 JJt. 64. 


i 


1S.7&. 



M;S €6r.'. K4? .S9 jsyjs %»i 
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615. Oral Problemi. 1. 75 acres^ or 25 ^ less than an 
entire farm, is planted in corn. How many square rods are 
there in the farm ? 

2. A cloak was sold for $375, a loss of 25 per cent. What 
was the cost price ? 

3. John cut ^ cord of wood, wliich was 33 J per cent, more 
than Edward cut How much wood did Edward cut ? 

4. 12,500 bricks were found to be 26^ more than were 
required for a building. How numy bricks were required ? 

5. What is the base, if the rate is 5 per cent., and the 
difference 190 ? 

6. If the sum of 2 numbers is 24, and the greater is 40 
per cent, more than the less, what are tlie numbers ? 

11, A pound of tea sells for $.63, the gain being 16f per 
cent, of the cost price. What is the cost price ? 

8. Oranges sold at the rate of 1.35 per dozen were sold at 
a loss of 30 per cent. How much per dozen was the cost 
price ? 

9. The time past noon is 6G| per cent, of the time to mid- 
night. What is the time ? 

10. George has 45 marbles, which is 25 per cent, more 
than his brother has. How many marbles has his brother ? 

616. Written Problems. 1. A carriage was sold for 
$640, which was 28 per cent, less than the first cost. Wliat 
was the first cost ? 

2. John spent 80 per cent, of his money and had $400 left. 
How much had he at first ? 

3. A number increased by 64 per cent, of itself is 2,460. 
What is the number ? 

• 4. A number diminished by 11 per cent, of itself is 2,225. 
What is the number ? 

5. A sold 60 bushels of wheat at $1.50 a bushel, 1^ 
20 per cent. How much did the wheat co^t \\vkv ^«t >3i 
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6. What was the first cost of a horse that sold for $175 at a 
loss of 12i per cent. ? 

7. 10 yards of cloth at $1.75 a yard were sold at a loss of 
14| per cent. What was the cost per yard ? 

8. A farmer sold 2,400 hushels of oats, which was Q{ per 
c^nt. more than what he had left. How many bushels had 
he left ? 

9. If 120 bushels of peaches are sold for $330, at a gain of 
10 per cent., what did they cost per bushel ? 

10. A jeweller sold (> watches at $125 each, thereby gaining 
425 per cent. What did the watches altogether cost him ? 

MISCELLANEOUS PROBLEMS. 

617. Oral ProblenDi. 1. James has $36 and increases it 

by lGf^ ^. llow much money has he then ? 

2. A man sold his carriage for 37|^ ^ less than cost, thereby 
losing $45. What was the cost of the carriage ? 

3. Mary had $.72. She spent 8^ ^ and lost 12 J ^. How 
much money had she left ? 

4. A farmer sold 40 '^ of ^ of his farm and had 75 acres 
left. How many acres had he at first ? 

5. A man is 75 years old, and f of his age is 62^^ of his 
wife^s age. llow old is his wife ? 

6. A man who earns $5G a month, spends 87J ^ of his 
wages. How many dollars does he save in one month ? 

7. Mr. Graham sold his horse at a loss of $25, which was 
12^ ^ of its cost. AVhat was the selling price ? 

8. An agent charged $120 for selling goods at 4 ^ com- 
mission. For what sum did he sell the 'goods ? 

9. A grocer bought flour at $8 a barrel and sold it at $8.50 

What per cent, of profit did he make ? 
in sold his piano for $450, losing 16f ^. What 
; of the piano ? 
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11. Bought a house for $6,400 and paid 87 J ^ on it. How 
much is still due on the house ? 

12. If a grocer buys tea at 1.48 and sells it for $.00, what 
per cent, of profit does he make ? 

13. At 3 ^ commission, how many dollars' worth of goods 
must an agent sell to make $210 ? 

14. Mr. Hall rents a house for $350, which is 8 J ^ of the 
value of the house. What is the value of the house ? 

15. Bought a lot for $8,000, paying at diiferent times 
12|^ ^, 25 ^, and 37J ^. How much is still due on the lot ? 

16. A broker charged J ^ commission for buying 300 
shares of stock at $100 each. What was his commission ? 

17. William earns $7.50 a week. He pays 66 1 ^ of his 
wages for board, and 20 % of the remainder for car-fare. How 
much money has he left ? 

18. It takes 2 ^ of a man's income of $2,000 to pay the 
premium on his house insured for $8,000. What rate of 
insurance does he pay ? 

19. A farmer had 250 sheep. He sold 20 ^ of them, and 
lost 12^ ^ of the remainder. How many sheep had he left ? 

20. A man sold 25 ^ of 80 ^ of 400 bushels of wheat at ^ 
$1^ a bushel. How much money should he receive ? \ ^/^ 

21. A man gave to his wife 66 1^ of his month's salary. 
^ His wife, with 75 ^ of the money she received, bought a 

cloak for $150. What was the man's salary per month ? '\ if^ 

22. If 16| ^ is gained by selling a wagon for $63, how 
many dollars would be lost by selling it at 16f ^ below cost ? -\ 

23. A furniture dealer sold two chairs for $45 each. On . ^ 
one he gained 25 ^, and on the other he lost 25^. Did he 'Q 
gain or lose on both, and how much ? 

24. How much more per cent, is gained on an article ^^ 
bought at $6 and sold at $9 than on an aiticl^ V>W3l^\» ^%^ 
smd Bold at $7 ? 



LL. 
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:i.i. I'.o »:.')it. ;i niirriU-rr>f bnrn.-l.- «»f flour for ^130. Paid 
♦ I I fr,r -ttn'ii'jt- anil .soM at a ^aiii of t>^ ^ ou the whole cost. 



■/-, 



Wlial, wa.-i lUr. ri*'Ilin<( j>ri(Mi ? 

111^. %Vrlll(*ii I*r<iblc-nif4. '^l. A man owns 4G ^ of a mill 
worlli ii?'J,;'ilO, and srils '^i) ^ of his share. What is the value 
'■i\' Nm- riMnaimh'T (»f his shan? in the mill ? 

V. A's property is n| i, of B's, which is worth $3,550. C's 
pri>|n'r»y is lor. ;/ of A's. What is the value of the three 
prnpci'tics rninhiiMMl ? 

|l« a man st>hl his h)t for *5,81G.25, losing 17^^. For 
liow much tlid \\v l»uy it por front foot, if he had 75 feet front .^ 

■I. A nu»n'hani. after s|K'mlinij: (»(> f^ of his money, and 
thtMi :»,*! f of (ho remaimltM\ has *54.74 left. How much 
moue\ had \\o at lirsl 'f 

,">. A liorse ileah'r sold iwo horsos at *S''^5 each. He gaineil 
'v^' o!\ iMu» and lost ;»:vl ; on the other. How much was 
V.> A\ ';;»''.o ca".n \^v K»ss : 

V :r.:iv. ts^iii::*: *»7 vOws ar. I soM them for *:?, 898.45. 
: \ > ii ;, : . ■ -. . u : ** . \\ '. '. ;. : >* .> s : V. : ;» v vta jo oost of one cow ? 

..; iv \.v..r>; \ . :» •t'a. 5<-t.> ;r'."Xia' TO Iflc 

i^ :j T: .... . . ?-•*.*«*." :»iiO. uilitr 



^ ^ 



V 



■ ■ ■ ■ ■ « 

1.. - 



!.:: 



\ < s: II 



■■.:•.■. '; ;> A. > ill.: C. ::: part- 

. "• V..'. ;"■■. j^ ".:is5 -:f #:• .o^.y 
'•■.«:■•■'■ '.K-.i^ "V-jt:! #»:'.?->J. 



. K, 



V • 1 -^ 

"•■■11 . •■. 



.» » 



'», .t -.a :it:!> "iT *»'.;• r 
•x.-*. V .r-:j *11. /liii :s tic* 
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12. Property valued at $9,000 is given to an agent to sell, 
his commission to be 1315. What rate per cent, is the 
commission ? 

13. An army loses in battle 1,750 men, or 2^ per cent, of 
the entire number. How large was the army ? 

14. At |41| a month, the yearly rent of a house is 8 ^ of 
the value of the house. What is the value of the house ? 

15. Kailroad stock purchased @ 87^ ^ is sold ® 95^ ^. 

What is the gain on 125 shares ? 
. 100^ equals $100. 

^ 16. A gives a broker $11,306.25 to invest in bank stock, 
and to pay his commission of J ^. IIow many shares at 
112|^ j^ will A receive ? 

17. When gold was quoted at 103^, A exchanged a car- 
riage worth $200 in gold for a horse worth $212 in green- 
backs. Did he gain or lose, and how much ? 

18. What is 25 per cent, of 8,920 feet expressed in miles ? 

19. A and B starting at tlie same time travel toward each 
other, A at the rate of 6 miles per hour, B at the rate of 4 
miles per hour. The distance is 120 miles. What per cent. 
of the distance will each travel ? 

20. An agent buys 25 hundred weight of sugar at 8 J cents 
per pound. His commission is IJ per cent. What amount 
must he receive to cover the entire bill ? 

619. The Applications of Pcrccntagrc do or do not 
involve the element of time, and they are accordingly sepa- 
rated into two classes : 

I. Without Time : 1. Profit and Loss ; 2. Commission ; 
3. Stocks and Bonds ; 4. Insurance ; 5. Trade Discount ; 
6. Taxes; 7. Duties. 

II. With Time : 1. Interest ; 2. Bank Discount ; 3. True 
Discount ; 4. Partial Payments ; 5. Equation of PaymeT\t«»\ 
6. Exchange; 7. Averaging Accounts. 



PROFIT AND LOSS. 

690. Profit and loss are the gain and the loss in business. 

621. In applying tlie principles of PERCENTAGE to Profit 
and LoMM, the cost is the base ; the profit or the loss is the 
^percentage; the selling price is the amount or the difference; 
and the rate per cent, of profit or of loss is the raie per 
cent., as in percentage. 

PROBLEM I. 

692. To find a part of a number. 



Froflt, or > ^ cost ^ Rate. 
Loss ) 



Losf 

Note. — Tlie selling price e(iu;ils the cost, plus the profit, or minus the loss. 

1. What is the gain on cloth bought for 11.50 per yard, 
and sold at a profit of 10 ^ ? 

The profit equals 10 % or, .10 of $1.50, which is $.15. Ans. , 

2. If a carriage is bought for $175, and sold at a loss of 
20 ^, liow much money is lost by the sale ? 

3. What is the selling price, if a house costing $4,500 is 
sold at a gain of 33jL ^ ? 

4. A bushel of peaches was bought for $1.20, and sold at a 
loss of 40 ^. What was the selling price ? 



693. Find the profit or the loss on the following cost priees : 

Gro^erif*N. Fruits. 

124^011 16§^on 20^ on 

1. $ .SO a. $ .GO //. $ .40 



5. $ .r^ 7, $ .90 12. $ .75 

3, $ .04 S, $ .18 13. $1.00 

■ *> $2.40 i^. $1.25 



25^ on 33Hoa e6§3(M 

IG. $ .20 21. $ .75 86.% .30 



,00\20 



17. $ 32. 22. $ .18 J?7. $ .60 

18. $ .10 23. $ .30 S8. % .75 

79. $ .12 24. $2.40 S9. $3.00 



)3.00 15, *5,00\20. %^.^ st5,ie..7tf;^ «i.\MA 
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Dry Goods* Carrlajgres, ete. 



27i ;{ on 18] ]( on 9.5 > « 

^(;. $200. Ji. $480. 56, $700. 

^7. $4*25. 5~\ $340. 57, $650. 

-^. $375. 5J. $700. 56\ $425. 

-p. $550. 54. $000. 55. $300. 

50. $600. J5. $800. 6U $ 25. 



SO%mi 15%mi H%9a 

31, $ .10 36, $ .40 U' $ 2.50 
5.^. $ .18 37, $ .20 J^, $ 3.50 
^J. $2.50 38, % .b() 43, $14.00 
c?-^. $3.00 39, $2.00 4^. $25.50 
J5. $3.50 40. $2.50 ^. $37.00 

Tlie first 35 should be worked without the use of slate. 

624. Find the selling prices in the preceding, with the rate 
stated as profit or as loss. 

Thus, Ex. 17 : What is the selling price per quart of apples bought 
at the rate of $.32 per peck and sold at a profit of 25 % ? 

625. Make problems for the nnmbers in Arts. 623 and 624. 

626. l¥ritteii Problcm§. 1. If a house and lot are 
bought for $7,500 and sold at a gain of 45 j^, what is the 
selling price ? 

2. A drover bought 125 sheep at $3.50 a head. What was 
his entire gain on selling the sheep at an advance of 35 ^ ? 

3. Mr. Collins bought property for $50 per foot, and sold 
95 feet at a profit of 62 per cent. How much money should 
he receive ? 

4. If 500 hats are bought at $2.50 and sold at a loss of 
8 ^, what is the selling price ? 

PROBLEM II. 

627. To find what part one nnmber is of another. 

^ Profit or ) ^ 

Rate = T \ -i- Cost, 

Loss. ) 

The amount or the difference may be given together with the cost, 
the profit or loss being readily found by adding or subtracting. 

1. John bought papers at 3 ^ and sold them at 2 ^. What 
per cent, was his loss ? 

Tbelosswasl^; l^isi or .33^ or 3S^ % olS ^, \,\x^ wsJC* K\!&. 
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2. If u pair of shocu is butight fur t2.50 uiiil sold for ti,^ 

what ia the rate per cent, of gaiu ? 

ThcB«inisitl.5l»;*1.5(^iswhmt [wrtof *2.50? Ana., *1.50 + *2.M 



= «. c 



.00 or «0 %. 



3. A man bought corn at $.50 a bitsliel and sold it for 
t.f^^ a bushel. What was the rate of giiin ? 

i. If a lot is bought at *3(i a toot and eold ut *65 a foot, 
what is the rate of gain ? 

5, A merchant bought cloth at I1.37J a yard and soM it 
at $1.35 a yard. What was the rate of loss ? 

638. Find the rate per cent, vf iiroflt or of loss on the fol- 
lowing cost ])rlci>s : 



TZf» 


u^« 


ii)^» 


21,1 on 


U^on 


Wf. 


1. %.u. 


s. «.30. 


0. % .iO. 


I.J. »3.50 


n, *4.00. 


S/. «5.Ufl. 


S. «.36. 


6. *.G0. 


0. $ .SO. 


14. *1.36. 


W. $2.00. 


«s. »a.50. 


S. ».48. 


7. $.90. 


/. *i.oa 


/5. S2.00. 


19. *2.40. 


?5. »3,0I). 


i. *.60. 


S. S.45. 


J. *l.'-iO. 


M. *3.0U. 


20. 13.20. 


2i. 113.00. 








Re.IE:.t.t< 







25. t7.50.S9. *4.00.«. « 5.70. 
se. $3.00..T0. *2.40.,?4. * 7.G0. 
?7. S6.00.57. 13.20.55. * 2.85. 
S8. t2.25..J2. *2.00..y(;. 111.40. 



tU.U0B SUt.U« «43tn 

57. «182. 41. *1,503. ^.$2,176. 
J«. $227. *9. »1,003. 4e-$3.4K). 
J9. *2?g.i5.$876.76.47. tl.lfiO. 
40. *364. «. 1751. 50. 4s. $1,087. 
The first 38 slioulil Iw wcirked without the uso of slates. 

639. Find the rate per cent, in tlie preceding, iritli the cml 
price and tlie RelUng: price giron. 

Thus : Ex. 13. Whut is the rate of gain or of loss on a |mii- uf sliou 

costing,' $2.2.5 ami solil fur f3.50 ? 
6:t«. Make proMcms for the nnnibers In Art. ft3S. Hndlag tl 
-a'" ""■■ cent, of prollt or of loss, witli the gain or the Iowa, 
rlco given, or with the cost and the selling 
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'^SSl. Written Problems. 1. If a house and lot are 
bought for 112,500, and sold for $13,000, what is the rate 
per cent, of gain ? 

2. Mr. Nathan bought bedroom sets for $42.50 and sold 
them for $60. What rate per cent, of piofit did he make ? 
What rate of profit would he make by selling them for $85 ? 

3. A horse was bought for $175 ; liis keeping cost $35. 
What was the ^ of net profit, the horse being sold for $210 ? 

4. If 500 bushels of wheat are bought @ $1. 12|^ per bushel, 
and sold for $575, what is the rate per cent, of profit ? 

5. A coal merchant bought a cargo, containing 375 tons of 
coal for $1,000. He retailed it at $4.50 per ton. What rate 
of profit did he make ? 

6. If a farm costing $1,800 is divided into 20 equal village 
lots, and sold at $115 each, what is the rate per cent, of 
gain ? 

7. A silver mine was bought for $175,000, and sold for 
$37,500. What was the rate per cent, of loss, and how much 
did a man lose who owned 45 shares costing $25 each ? 

PROBLEM III. 

t9St» To find a munber, a part being griyen. 



Cost = ^^^>^ ^' I ^ Bate. 
Loss ) 



NoTB.— Selling price equals the cost price plus the profit, or minus 
the loss. 

1. If by selling a house and lot at a loss of 15 ^, a man loses 
$9,000, what did the house and lot cost him ? 

If 9,000 is 15 ^, 1 % is $600, and 100 % is $60,000. 

Note.— Divide $9,000 by 15 and multiply by 100 ; or divide by .15. 

2. K railroad stock is sold at a profit of $42 ,500 , ox V3t»\*t>^ 
yrhat was the cost of the stock ? 



\ 
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3. A dry goods merchant bought winter cloaks^ and sold 
them in the spring at a loss of $17.50, or 37.5 ^. What did 
the cloaks cost him ? 

4. What was the selling price of a farm sold at a profit of 
$1,449, or 18| % ? 



633. Find the cost when in the following : 






Notions. 






Hats, etc. 






b%\M 


4;tii 


^2i%iM 




8i;ti8 Ufj(is 


16Mii 


1. $.02. 6. 


$.04. 


11. $.05. 


le. 


$.50. 2L $ 


.20. 


26. $2.00. 


2, $.03. 7. 


$.05. 


12, $.09. 


17. 


$.25. 22. $ 


.50. 


27. $1.50. 


s, $.05. 8, 


$.06. 


13. $.15. 


18. 


$.40. 23, $ 


.15. 


28. $3.50. 


4. $.10. 9. 


$.08. 


U' $.20. 


19. 


$.80. 24. $ 


.40. 


29. $1.25. 


6. $.15. 10, 


$.10. 


15. $.25. 


20. 


$.75. ;^5. $1.50. 


30. $ .75. 


Saddlery. 








Skips, ete. 






15 ^ii 




Vtk%\M 




37i^is 




63^is 


31. $ 4.50. 


3G. 


$15.75. 




-^i. $ 7,500. 


46, 


$ 15,750. 


32. $ 5.40. 


37. 


$ 5.25. 




42. $11,250. 


47. 


$ 52,920. 


33. $ 0.30. 


JS. 


$11.37^. 




43. $16,875. 


4S. 


$ 85,050. 


34. $ 8.40. 


30. 


$14.35. 


1 


44^ $22,500. . 


49. 


$100,800. 


35. $11.25. 


40. 


$10. (>2^. 




4S. $46,875. 


50, 


$ 85,680. 



Tlie first 30 should be worked without the use of slates. 

634. Find the selling prices in tlie preceding. 

635. Mal£e problems for tlie numbers in Art. 033, reqairin; 
the cost price or the selling price, as in Arts. 632 and 636. 

636. l¥ritten ProblciiiA. 1. If a ship^s cargo was sold 
at a profit of $32,600, or 33 J js^ of tlie cost, for what sum was 
the cargo sold ? 

2. A consignment of melons was sold at an advance of 
$926. What was the selling price, if the advance was 1.4 j^ 
on the cost price ? 

3. If <* -^-nfier sells 20 Ih. of butter, thereby losing alto- 

•lei cent, ol Wv^ e,o^\., Vti^\» ^^w^ \W ooet ? 
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4 A was defrauded of $5,350, or 58J| per cent, of his shared 
of an estate. What did A receive ? 

5. If carpet is sold at a gain of $36, or 2i per cent., whal 
ie the selling price ? 

6. A tailor sells a suit of clothes, losing 110, or 14^ j 
cent.; for what sum did ho et'll the clothes ? 



PROBLEM [V. 

637, To And a number, the number pi 
being piTPn : 

Coat = Selling Price -i- 



rate of gain^ or, 
rate of loss. 



, and a whip for 1,90, thai 
a the entire cost ? 



. A wagon was aold for $( 
entire loss being 16 %. What v 

If the loss WHS 16 ^, the BeUitig price was 84 %. If $60.90 is 84 ^, 1 j^ 
is fouitJ by (Uviding by 84, and 100 J by miilliplying the result b] 
100. Dividing by ,84 is the same as dividing by 84 and multiplja 
ing by 100. 

2. What was the cost of ma,ple syrup sold for Jil.60 perl 
gallon, at a gain of 38 per cent. ? 

3. A hushel of cranberries was sold for $1.80, wt a losa ojQ 
10 per cent. What was the cost ? 

4. Wheat was sold for 11.50 a bushel, at 7j^ per cent. 1 
than first cost. What was the first coat ? 

38. Find the cost prices, the MtlUn^r price with the rate a 
ITftln or loss bein^ as follows: 



InlSlt 



l*fX 



i»1.10. 6 


*.60. 


J/. ».3!). 


$. t.66. 7 


«.64. 


IS. *.f;5. 


s. «.55. s 


$.42. 


IS. 4.78. 


i J1.32. s 


».?S. 


It. ».81. 


B. *3.2a Jt> 


$.m. 


It. t.m. 



16. $.45. n. $ .3b. S6. $.4 

17. $.36. ss. $ .49. S7. (.5S3 
IS. $.63. SS. $ .63. S8. (.7SiS 
19. $,81. ^4. $ .84. Z9.%.<>&^ 
30.4.54. S5.*\.0^. so-^-'**'- 
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Grains. 

L08I, U % 

31. J .86. 

32. $1.07 J. 

33. $1.50i. 

34. $1.72. 

35. $1.29. 



36. $16.00. 

37. $21.20. 

38. $28.60. 

39. $41.25. 

40. $45.00. 



Clothing. 

L068, 5i j( 

-^i. $150.80. 

J^. $ 60.32. 

^. $ 75.40. 

U' $120.64. 

45. $ 64.09. 



.^. $ 88.55 
47. $ 61.18. 
^. $ 32.20. 
49. $ 96.60. 
5(?. $144.90. 



Tlie first 30 should be worked without the use of slates. 

639. Make Problems for the numbers in Art. 638, as in Arts. 
037 and 040. 

640. ^Vritten Problems. 1. A jeweller sells a stem 
winding watch for $200, or 33 J per cent, above cost. What 
was the cost ? / ^ CJ 

2. If a farmer sells a flock of sheep for $520, gaining 30 
per cent, of tlie cost, what did the sheep cost him ? U i\) 

3. A lumber merchant sells lumber for $2,650, which was ^ 
Vi''\ per cent, less than cost. What did the lumber cost ?^ <!' 

4. What will a box of raisins cost, if 40 boxes sell at a gain 
of 40 ])er cent, for $224 ? ^f 

5. A bought 3 cords of wood at $5.50 a cord, but it proved 
to be 12J per cent, less than full measure. How much did 
the wood actually cost him per cord ? (^ * "^ 6 

G. If a house is sold for $6,800 at a loss of 2^ per cent., 
what was the cost of the house ? 

7. A cheese weighing 16f pounds was sold for $3.00. 
What was the cost price per pound, if 100 per cent, was 
made by selling the cheese ? 

8. A sheet of music sells for $.30. If a profit of 1,400 pei 
cent, is made, what is the actual cost to the publisher ? 

9. If a stove is sold for $15.70 at a loss of 22.5 ^, what 
was the cost price ? 

10. A sftlli^or price being $36.63 at a loss of 19.6 jt, what 

? 
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MISCELLANEOUS PROBLEMS. 

041. Oral Problemn. 1. What is the gain on goods that 
cost $1.60 a yard and that are sold at a profit of 12^ per 
cent. ? 

2. How much was lost on land that cost $96 per front foot 
and that was sold at a loss of 37^ ^ ? 

3. On a pound of coffee sold for $.32 a grocer makes $.08. 
What per cent, of the cost does he gain ? 

4. If a bookseller buys Readers at $.42 each and sells them 
for $.56 each, what is his rate per cent, of gain ? 

5. Bought calico at $.08 a yard and sold it at a gain of 
25 ^. What was the selling price ? 

6. A man bought paper at $.20 a quire and sold it at a loss 
of 20 ^. What was the selling price ? 

7. Mr. Mason bought flout at $7.50 a barrel and sold it for 
$5 a barrel. What was his rate per cent, of loss ? 

8. By selling his knife, James makes $.08 or 16| ^. What 
was the cost of the knife ? 

9. Received $200 for a horse that cost $150. What was the 
per cent, of gain ? 

10. A piece of sheet music is sold at a gain of 66^ ^ or 
$.40. What was its cost ? 

11. At what price must a book that cost $.40 be marked 
to deduct 20 ^ from the marking price and still gain 20 ^ ? 

Find the selling price and then the marking price. 

12. If $.48 or 10 ^ is lost on the sale of 4 baskets, what is 
the cost of 1 basket ? 

13. By selling a wagon for $150, 16 § ^ was lost. What 
was the cost ? 

14. What is the cost of an article on which 25 ^ is gained, 
after deducting 40 ^ from the marking price, which is $.50 ? 

15. Mrs. French sold lace at a loss of %(S ^, \orai^%A^ wjw 
6 yards. What did the lace cost per yaxd ? 



2a8 PERCENTAGE. 

16. A man sold 6 dozen eggs for $1.08 and gained 50 ^. 
What was the cost per dozen ? 

IT. How miuh is gained on a vase marked $10, if 20 j^ is 
deducted fi\>m the marking price and 33^ ^ on the cost « 
gaineil ? 

18. *2o ^r was gained on a piano that was sold for $625. 
How much did the piano cost ? 

1*J. If a grocer sells milk at $.32 a gallon and makes oZ\% 
what is the cost i>er quart ? 

20. What }>er cent, is deducted from the marking price of 
a slate niarkeil $.16, and costing $.12, the gain, being 16| J^? 

642. Written Problenm. 1. Bought 120 pounds of meat 
at $.12 A a pound and sold it at 20 ^ gain. What was the 
entire cain ? 

2. A picture dealer sells 2 pictures which cost $850 each. 
On the one he gained 12 J ^y and on the other he lost 37J J^. 
What was his entire loss ? 

3. Hv sollins: coal for $8 a ton, a dealer makes $5.40 on 
6 tons. What is his rate per cent, of gain ? 

4. Sold a piece of muslin containing 32 yards for $2.80. 
What was the rate per cent, of gain, the cost being $.06^^ 
per yard ? 

5. If a man owns | of a factory valued at $16,000, and sells 
\ of his share at a gain of 37^ ^, how much does he receive ? 

6. What was the selling price of 125 yards of velvet worth 
$3.50 a yard, sold at a loss of 8 ^ ? 

7. A man sold his farm of 220 acres for $33,000. What 
per cent, did he gain, if the farm cost him $130 per acre ? 

8. If $374.40 is lost on 240 barrels of flour, what is the cost 
per barrel, the rate of loss being 24 ^ ? 

^ '•ns sold his carriage for $224, which was f of 

it per cent, would he have gained, if he had 

I? 
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10. By selling 1,500 yards of gingham for $270, a merchant 
made 12^ ^. How much did it cost him per yard ? 

11. A coal dealer gained 13.75, or 5 ^ of the cost, on 13 
tons of coal. What did the coal cost per ton ? 

12. A jeweller sold a clock for $68.75 and gained 37^ ^. 
What would have been the selling price if he had lost 14 ^ ? 

13. A grocer bought 7 gallons of wine, and lost 2 gallons 
by leakage. He sold the remainder for $8.05 a gallon, 
making 25 ^ on tlie whole. What was the cost per gallon ? 

14. Sold two lots at $2,400 each, gaining 25 ^ on the one, 
and losing 25 <f> on the other. What was the entire gain or 
loss? 

COMMISSION. 

043. A cominiision merchant or broker is one who 

buys or sells property for another, called 'CciQ principal. 

Agent is a more general term, an agent being one who acts for another 
in any business transaction ; factor is a more restricted term, the factor 
being a broker with possession of the property bought or sold. 

644. The commission is the sum paid to the broker, or 
retained by him for his services. 

645. A consignment is the goods sent to be sold ; the 
consignor is the party that sends the goods ; and the con- 
signee is the party to whom the goods are sent. 

646. In applying PERCENTAGE to Commission or Bro- 
kerage, the selling or the cost price is the base ; the cont' 
mission or brokerage is the percentage ; the sum sent or 
the sum received by the principal is the amount or differ- 
ence J and the rate per cent, of commission is the rate per 
cent., as in percentage. 

Note. — ^The base is either the selling price or the cost price, as tlifl 
broker's charge is on the selling price when Vie sella, fiJcA ow. ^Qaa v**^ 
price when be duys. 
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PROBLEM I. 

647. To find a part of a number. 

Commission = ^^^^^ ^^*^^^ ^^ [ x Rate. 

Cost Price. * 

Note. — The sum of money sent by the principal equals the cost plus 
the commission ; the sum received by the principal equals the sell- 
ing price minus the commission. The other problems in Commis- 
sion may be deduced from Prob. I. 

1. What commission at 2^ ^ does a broker receive for sell- 
ing a consignment of wheat for 115,750 ? 

The broker receives ^025 of the selling price. 

2. If a real estate broker buys a farm for $9,725, and 

charges 44 ^ commission, how much does he receive for his 

services ? 

The broker receives .045 of the cost price. 

3. An agent collects a bill of $2,550 and charges 3^ ^ for 
collecting. What is his commission ? 

4. IJow much does an agent make, if he buys a lot for 
$7,250 and charges 1^^ for buying? What is the cost to 
the })rincipal ? 

5. If a commission merchant sells 105 barrels of flour for 
18.25 a barrel, at a commission of 4 ^, what does he make 
by the transaction ? How much does the principal receive ? 

64S. Make problems for the nnmbers in Art. 649 as in Arts. 
647 and 6r.l. 

649« Find tlie amount of commissions at tlie given rates oi 
the following cost or selling prices : 

Fruits. Yeg^etables. 



S ^ on 6 ^ on 8 ^ on 

4. $3.00. 7. $4.00. 

$1.50. s. 11.50. 



3^ on 4^ on B%9m 

10. $2.50. 13. $ .50. 16. $2.50. 
rt. $4.25. 24- $ .75. 17, $6.40. 



$ .50. 9. %1.^5.\i2. %^.l^. 15. '^V.'^^. i^.'^.^^ 
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It 



f 



Grains. Real Estate* 

28, 12,500. 31. $5,060. 34. $9,600. 

29. $3,250. 3S. $6,800. 35. $7,100. 

^^. $4,980. 55. $1,750. 36. $9,420. 

The first 18 should be worked without the use of slates. In the 
written problems find the answer to the nearest number of cents. 



19. $236. 22. $ 275. 25. $610. 

20. $450. 23. $ 55Q. 26. $840. 

21. $590. ^^.$1,020. 27. $525. 



650. Find the amount sent or received by the principal in 
the preceding. 

651. W^rittcn Problems. 1. How much does a commis- 
sion merchant receive for selling 1,500 bushels of wheat at 
$1.37^, if his charge is 2.5 j^ ? 

2. A real estate broker bought 143 feet of land, at $75 per 
foot. What did he charge for his services at If ^ commis- 
sion ? What was the entire cost to the principal ? 

3. A factor sold 1,200 clocks at $2.35 each, and charged 
5 ^ for his services. How much did he receive ? How much 
did his principal receive ? 

4. What does a house receive from the sale of 5,000 yards 
of cloth at $.62^ per yard, allowing 2^ per cent, to an agent 
for his services, and 5 per cent, for his guarantee ? 

PROBLEM II. 

653. To find what part one number is of another. 

Rate = Commission ^ \ ^f^^^^ f ^*^^> °^ 

( Cost Prtce» 

\ 
Note. — The sum sent or the sum received by the principal inay be 

given, in which case the cost or the selling price is found by adding 



or subtracting. 






1. If a broker receives $250 for selling a house and lot for 
$12,500, what is his rate per cent, of commission ? 

$250 is i^^of the cost price ; j^^- = ^ = ,02 ; t,Vi«ut Ss*, (ix^\^<^ SicL^ 
commission hy the seHmg price. 
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2. A Cincinnati firm sent t7,790 to their agent in New 
Orleans to invest in sugar. He deducted his commission of 
Sil90, and invested the balance in sugar. What rate per cent, 
did the broker charge ? 

3. If a broker charges t35 for investing iilO,OUO in certain 
bonds, what is his rate of commisBion ? 

4. Black & Co. sent SOO bu. of wheat to their agent in 
Chicago, who sold it for STSO ; the freightage was Jil5, and 
the drayage, etc., 45 ; the agent received $18.75. What was 
the rate of hia commission ? 

5. A lawyer charges !t750 for collecting money for a client 
to whom he returns Si(i,750. Wliat was the rate per cent. 
charged for hia services ? 

653. Find the rate per cent., the selling price, or the cost 
prlee, and the comiaisslon being as MIows: 



Notion.. 




CBllcry. 




i£in 


SW.U. SMim 


S.TSon fUo 


tm«> 


1. t 5.00. J 


*50.00. S. 1 6f. 


IS. JI5. i7. » 8. 


SI. %l^. 


«. t 6.25. 6 


110.00. 10. 9 84. 


2^. »35. ;^. »ao. 


SS. «31J. 


S. $25.00. 7 


«35.00. 11. «16|. 


1.5. ill8J. A^. «10. 


«. $15^. 


i. JIO.OO. S 


*13.50. J?. *lli. 


;e ii37T. srt. *13 


- S4. »20g. 


Plated Wure 








%iM« 


S3.TB» 


M,aTj 0. 


|6.E«ni 


SB. $37.50. 


^9. « 63.50. 


^5, $ i3.75. 


57. *25.00. 


S6. «75.0O. 


30. t 76.00. 


^■i. $ 63.50. 


38. $23.50. 


S7. 125.00. 


31. 4: 93.75. 


35. » 87.50. 


39. $44.75. 


SS. 145.00. 


SS. tl25.00. 


J';. S318.75. 


4fl. $45.00. 


Dry Good.. 








su.acn 


t36.n*n 


SiM-sri n 


tm«. 


iX. *204. 


45. t 713.00. 


^9. $l,51d.50. 


AT. $4,200. 


4S. »340. 


46.$ 891.35. 


50. $2,117.50. 


5*, $3,075. 


4S. $255. 


47. «1, 783.50. 


5;. «5,293.76. 


55. $3,980. 


«. «170. 


4S. tl,420.00. 


55. 84.335.00. 


Sfi. $5,600. 


The iiist 13 shoulJ ho work 


BdvjW-tavitVbeaaeols 


\»,Ve?,. 




^^^^^^^ 




^^^^^ 




^^^^^^^^^H 




^^^^^^^H 
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654. Work the preceding: with the amount receiyed or sent 
by the principal and the commission given. 

655. Make Problems for the numbers in Arts. 653 and 654. 

656. l^ritten Problemi. 1. A real estate agent receives 
$200 for selling a house for $9,000. At what rate per cent, 
was his commission ? 

2. If an agent sells a ship for $60,000, receiving $18,000, 
what rate did he receive ? 

3. What rate per cent, was given for the sale of books for 
$5,760 when the agent received $172.80 as his commission ? 

4. What rate does a commission merchant charge, who 
receives $6,179.25 to invest in merchandise, his commission 
being $117.70, and his guarantee being $176.55 ? 

PROBLEM HI. 

657. To find a nnmber, a part being given. 
SeUing Price^ or 



h 



^ . „ . , — Commission -?- Rate, 

Cost Price. 

Note. — The sum received by the principal equals the selling price 
minus the commission; the sum sent by the principal equals the 
cost price plus the commission. 

1. If a real estate broker charges $250, or 2 ^ for selling 
property, what is the amount of his sales ? How much does 
the principal receive ? 

Divide by 2 and multiply by 100, or, divide by .02. 

2. A commission merchant receives $225 for buying oats at 
.. 2 ^ commission. How much did he pay for the oats ? What 
^ was the entire cost to the principal ? 

3. How much must a merchant send to his agent to buy 
I grain and pay $540 as a 1|^ j^ commission on the grain ? 

4. What will Mr. Baker receive for Taift \v.o\3L«a «caSL\o\» ^a^A^ 
hjan n^ent, who charged 2.5 jt, or %150 loT\i\a ifeTH\aR»^ 
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058, Find the oost or Ihe si'llini; price, llie rate and the eom 
mission lielug' a» Tollttna: / 



3llli 



ZXii 



IKl* 



1. $.06. 


i. *.05 


t. *.07. 


.5. *.0(! 


s. %.m. 


c. *.(»7 



7. *.0(!. 10. *.10. IS. ».085. 1^'t.O*. 
.V. ».fl45. ii. $.15. /4. «.07. i7- ».035. 
.''. *.03«. ;-'. *.08. IS. i.Om. /s. 1.025. 



I4«n 


l|KK 


iKi. 


HUM 


19. 137.50. 


JS. 1105.70. 


55. t 86.50. 


ss. »34O.00. 


so. ♦19.30. 


M. *176.40. 


2fi. t 5C.70. 


39. «520.71. 


tf/. *82,50. 


Si. »1(;8.91. 


ST. tl6a.85. 


30. *776.9«. 



Shlpn. 

2.Tfi(ii HiiM %.m** 3-tfli 

Si. *1,663.75. S4. 42,200. ST. ♦2,800. .^0. *l,500. 

at. t3,316.50. 3S. «2,450. ss. *3,20O. 4^ *3,900. 

W. *3,063.50. 30. «3,500. 50. J1,8(J8. ^. *3,000. 

The Brsl 18 slioulil be workcU without the use of slates. 

699. Find the sum Kent by the principal In baying or recelTfl 
by him in selling In the examples in Art. aS8. 

6tfO. Muhe prnhlems for the numbers In Arts. 658 aud 659. 

661. Wrttlen Problcmi. 1. How many bushels of peaches 
were bought at 43.3.5 per bushel, wlien a commisaion of IJ fa 
cent, or Sil.'Jy was paid to the agent ? 

2. An agent sells a Hour-mill for *750, or 5 per cent, com- 
mission. What did the floiir-iuili sell for? 

3. An auctioneer sold a consignment of goods, receiring' 
433.35 or 1^ per cent, for his services. What was the oniOBfl 

_of his s;tles ? 

4. IJnw niuiiy li;nTela of flour were sold, if each 
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PROBLEM IV. 

663. To find a number, the number plus or minus a part 
beingr giren. 



€^8t JPrice = Sum Sent by Principal -*- 1 + Bate. 



Selling Price — Sum Received by Principal -*- 1 — Mate, 

1. What did a house and lot cost, if the purchaser gave 
$15,300 to cover the cost and the broker^s commission of 2 ^ ? 

115,300 is 102^. Divide by 102 and multiply by 100; or, divide by 
1.02. 

2. If a man receives $14,202 as the proceeds of the sale of 
his grain after paying a commission of 2 ^, for what sum was 
the grain sold ? 

$14,202 is 98 %, Divide by 98 and multiply by 100: or, di\ide by .98. 

3. A shoe dealer remits to an agent $3,825.80 to invest in 
shoes, after retaining a commission of IJ per cent. How 
much was invested ? 

4. A has $12,625 returned, as the proceeds of a sale after < 
paying a commission of 2^ per cent. What was the full 
amount of the sales ? 

663. Make problems for the numbers in Art. 004, as in Arts. 
663 and 605. 

664. Find the cost price or the selling price, the rate per cent, 
and the sum sent in buying* or the snm received by the princi- 
pal in selling being as follows : 



Bnfinff Real Estate. 

6 % WBL 1.5 % Mm. 

i. $ 262.50. 6. $15,225. 

S. $ 263.34. 7. $22,736. 

5. $ 512.40. 8. $26,207. 

f. 15,334.00. 9. $33,698. 

t $6,804.00. 10. 149,126. 



Selling Real Estate. 

5 % eom. 2 % Mm. 

11. $ 303. m. $2,499. 

12. $2,641. n. $3,185. 
IS. $3,724. 18. $3,969. 
Ik. 14,40?^. 19. %^,^^^. 
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Buying Grain. 

6 % eooL 2} % eom. 

^1. $525.00. ^6, i;2,460. 

2i2, $420.00. ^. $3,690. 

^3. $105.00. ^8. $1,097. 

^4. $ 52.50. £9. $8,692. 

25. $ 2.10. 30. $3,526. 



Selling^ Stoelcsy eU>« 

5i. $24,968.75. ^^. $79,950. 

32, $39,950.00. ^. $63,960. 

33. $17,977.50. S8. $47,970. 

54. $38,951.25. 39. $71,955. 

55. $50,936.25. 40, $31,980. 



The first 5 should be worked without the use of siates. 

665. Written Problems. 1. Mr. Jones bought 24 yards 
of black silk, and charged 5 per cent, for his services. What 
did the silk cost per yard, if the whole amount was $56.70 ? 

2. Mr. Taylor received $472.50 to buy 75 sheep, and to 
pay his commission of 5 per cent. How much did he pay 
for each sheep ? 

3. A builder is paid $260, with which to buy 25,000 feet 
of lumber, and retain his commission of 4 per cent. How 
much did the lumber cost per thousand feet ? 

4. A brick mason buys 14,400 bricks through an agent, 
paying in all $457.92, the agent receiving 6 per cent. How 
much per thousand did the bricks cost ? 

5. Mr. Dix paid $20,e307.17 for f of a ship including the com- 
mission agent's charge of | ^. What was the value of the ship? 

6. A stock-dealer bought 6 cows through an agent. He 
sent $525.30 to pay for the cows and a commission of 3 J^. 
How much did each cow cost ? 

MISCELLANEOUS PROBLEMS. 

666. Oral Problems. 1. How much will an agent re- 
ceive for selling $600 worth of goods at 2 ^ commission ? 

2. If an agent buys 6 shares of R. R. stock at $100 per 
share and charges 3 ^ commission, how much does he receive? 
5. For collecting a bill aw a^ewt ckar^ed 4 ^ or $60. How 
ich did he collect ? 
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4. Mr. Phillip retains $8 or » ^ for collecting a bill. What 
was tlie amouut of the bill ? 

5. For buying 4500 worth of bomlH an agent ohttrges *35. 
tVhat was the rate of conimiseion ? 

6. Mr. Adams sends $210 to an agent to buy goods and to 
soTBr a comniiasion of a ^. How much money did the agent 
ixpend for goods ? 

7. An agent bonght 4150 worth of cloth. If he charged a 
lommission of 4 ^, what amount of inoiioy was sent to him? 

8. Mr. Johnson sells $100 worth of frnit and sends to hij 
principal $!)7.50. What rate of commission was charged!* 

9. Mr, Martin sends li636 to an agent for the pnrchase of a 
loree. If the agent deduets his commission of (i ji from this 
lunij what is the cost of the horse ? 

10. If an agent sells 20 barrels of flour at $fi per barrel and 
iharges 5 ?6, how much money is dne the principal ? 

11. If an agent charges $16 for collecting | of a $1,200 
aote, what rate of commission does he charge ? 

12. If a broker charged tlO or ^ ^ for selling stock, what 
amonnt did he expend? 

13. A real estate agent, with $4,080, bought a lot, deducts-] 
ing his commission of 3 ^. What did he pay for the lot ? 

14. A broker charges $3 for buying $1,600 worth of sti 
Vhat ia the rate of brokerage ? 

15. If an agent cliargea $13 or 3 ;* for bnjing goods, hi 
nany dollars' *forth of goods does he biiy ? 

16- An agent, selling eggs, sent to hie principal $19, 
ledncting his commission of 5 ^. What value did he i 

667. Written Problems. 1. An agent sold 15 barrels of 
lour at 17.25, charging 3| per cent, commission. What was 
lis commission ? 

3. A horse trader sells a horse for $1T5, TecaWvii^ ViS> . 
commission. What was the rate per cent, ol cciTwm.\%wo'0-\| 



1 

2K. ^^ 
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3. A broker bought 150 shares of railroad stock at 196 pel 
share^ tlie face vahie being $100. What was the amount he 
received, if he charged \ per cent, brokerage ? 

4. A Boston tirni bought through an agent in Mobile 
:?0,()()0 pounds of raw (lotton © $.06 J per pound. If the firm 
paid $2 1.87 A commission, what rate did they pay ? 

5. A broker sold a consignment of cotton receiving $280 
commission, at the rate of 1| per cent. What was the amount 
of the sale ? 

G. If a stock broker invests in a certain number of shares 
of railroad stock, receiving ^ per cent, commission or $45.00, 
what is the face value of the stock ? 

7. A broker was sent $8,010 to invest in N. Y. Central. 
His charges were ^ ^. llow many shares of stock did he buy ? 

8. A lawyer charged 10 ^ commission for collections. He' 
collected $3,750 for a client. What was his commission ? 

9. A commission merchant sells 10 quintals of fish at $.11 
per pound, charging 5 ^, How much does he receive ? ^ 

10. An agent bought for a Cincinnati firm 2,500 lbs. of 
coffee @ $. 1G§ a lb. What will he receive for his services, if 
he charges 3 per cent. ? 

11. Smith & Co. instructed their English agent to invest a 
certain sum of money in goods, paying him 4 per cent., which 
was $389.32. llow many pounds sterling did he invent ? 

/ 12. Mr. Williams sent an agent $812 to invest in chemicals 
for dyes. Allowing a commission of IJ per cent, on th« 
amount of the bill, how much was invested ? 

13. Mr. Davis sold a piece of property worth $21,000. He 
paid to the real estate agent 2^ per cent, for the sale. What 
was paid to the agent ? 

14. A farmer sells through a commission merchant 150 
bushels of corn at $1.37^ a bushel and pays 2 per cent, com- 

'ssion. What does he pa^ t\iei «b^evi\,> 
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• 

15. If gold is at 6J ^ premium, how much gold will $6,375 

in greenbacks buy ? 

16. A factor sells a consignment of goods for $1,800. He 
receives $22.50 for his services. At what rate is he paid ? 

17. What rate per cent, does a broker receive for selling 
800 shares Union Pacific Railroad stock, quoted at $75 a 
share, if he is paid $100 brokerage ? 

18. A French agent bought 500 dozen pairs of gloves in 
Paris for an American house. He was paid 1^ per cent, or 
$115.80 commission. How many Louis d^or did he invest in 
gloves ? How many francs ? . 

19.1 A lady bought silk at $1.75 a yard. She charged 2]^ 

m 

per cent, for her services. How many yards of silk did she 
_ buy with $43.05, retaining her commission ? 7 

20. An English agent sells goods for a N. Y. firm amounting . 

to £5,000, charging them 4 per cent, commission. What is 

the amount of his commission in U. S. money ? 
4f 21. Mr. Wilson sent an agent in New Orleans $3,500 to 

invest in sugar. The agent retained 4 ^ for services and $10 

for^reight. How much was spent in sugar ? 1^ "; * • i 



A sent a consignment of goods to an agent to sell. 
The agent retained If per cent., or $43.75, for his services. 
What was the amount of his sales ? 

23. A commission agent invested a certain amount in 
groceries, receiving 2| per cent., or $206.25 commission and 
$16.75 guarantee. What was the amount invested ? 
y 24. A broker bought 50 shares of railroad stock at $85 per 
share, for which he received $6.25 brokerage. He sold the 
shares for $90 a share, and received $12.50 brokerage. What 
rate did the broker charge for buying and selling ? ' 

25. The proceeds of a sale of goods, after deducting f per 
cent, and $60 for various expenses, was $4,000. W\v^\. ^^as^ 
the entire amount sold ? .\ 



STOCKS AND BONDS 

669. A corporation is a Itody created and aathorized ^ 

law to tmniiin.it a given biisiiiesB. 

669. !)loi-k is the capitiLl iuvesCed in the busineBS of I 
corporation. 

670. A itliHre is one of the ccgiml jitirte into which tlu 
capital in divided. 

CapituI IE generally divided into flOO Bhares; sometimes into (5O0, 
$50, or |35 shares. Unless otherwise specified, $100 shares a" 
inteiideU. 
6T1. A certlOcale or itock is a corporation's paper ack- 
nowledging its indebtedness for a number of Bharea. 

673. The par value of stock is the face value of one of 
its shares. 

673. The market value of stock is the value at which t 
share is bought or sold in open market. 

A stock is ftaid to bo nt parvhen its murk^t value equals itsf&ciF vtlw 
par being the Latin word for equal. The expression, at a prrmimn, 
moiiTis abovp piir, and at a ilincimnl, below (lar. 

674. A dividend is a percentage divided among the 
stockholders, as earnings on the capital invested. 

Gross earnings are gross receipts ; net earnings are gro.'!^ receipts \e» 
expenses. 

675. An Hsiesainent is a percentage retjuired bythect>^ 
poratinn from the stockholders to cover losses, etc. 

Note.— Brokerage or coram isBioti, ikvidends, assessments. premianB, 
etc., are computed on the face or par value of stocks or bonds ; aoi 
not on the bnying or selling vnlue. 
678. A bond is ii certificate of indebtedness issued by » 
corporation for money borrowed. 
JSoiiiIa lire ot the dcnnminaUcni <it '%\,Wtt, iiCies^ ci<toi4ritHB,' 



it»,««ti^^^| 
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•77. Bonds are generally named by naming the rate of 
interest together with the name of the nation, state, or cor- 
poration ; thus, U. 8, 44^5 ; N. J, 6^5 ; N. Y, and N. H. 6's. 

678. In applying PERCENTAGE to IStoeks and Bonds, the 
par value is the base ; the premium, the discount, or the 
dividend, etc., is the percentage; the m,arket price ia the 
amou7it or the difference ; and the rate per cent, of premium 
or discount is the rate per cent., as in percentage. 

679. To find the cost of stocks or of bonds : 

Multiply the market value including brokerage by the num- 
ber of shares or of bonds. 

Note. — Brokerage in stocks or bonds is computed on the face value. 
In selling, the principal receives the market value minus the bro- 
kerage ; in buying f the principal pays the market price plus the 
brokerage. 

1.* How much did Mr. Brown pay for 24 shares of K. R. 
stock costing $144 each, brokerage ^ ^ ? ' ^ 

\%on face value, $100, is %\i .'. 24 x |144i = ? 

2. What is the cost of 560 shares of stock, at 28J ^ pre- 
mium^ brokerage ^ ^^ '^; \ • ^A 

3. Bought 212 shares of Telegraph stock at 8 ^ discount, 
\ ^ brokerage. What did the stock cost ? | 

4.* Mr. Rice engaged his broker to buy 56 shares of stock. 
If each share cost 175^, and the brokerage was ^ ^, what 
was the entire cost to Mr. Rice ? 

5. If B sells 80 shares Ohio and Mississippi Railroad stock 
at 12^ per cent, discount, brokerage ^ per cent., what does 
he receive for the stock ? j^ • ' - 

6. On selling 50 II. S. 4|^ ^ bonds at 109J, brokerage ^ per 
cent., how much should the principal receive ? 

7. Bank stock bought at 15 per cent, discount, ^^^ ^<^^ %^ 
101. What was the gain, brokerage \ io ^^i^ ^"^ t 
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H. A man bmijjlit 150 siiarea of Missonri Pacific at 115,' 
anil sold 50 fthareB at 138, and tlio rumalridcr at ISii. Ho* 
much was his gain, allowing ^ icit brokerage ? 

!l. Whnt profit is iiiado by buying ^5 shares of Rock iBland 
U. 11. stock at II3j, >iu<l selling at 13GJ, brokerage i ■£ ? 

10, If a speculator bought 500 shares of Union Pacific 
R. It. sturk at 753, and sold at 71|, how much did lie lose, 
paying J 5* brokerage •' 

U, IIow mucli is lost by selliag 1,500 shares of stock at 
8"^. it it cost S!»i. brokerage being f\ ^ ? 

680. To find tlie niiiuher of shares uf stock or or tionds. 

Divide the entire cast by the cost of one share includirt^ 
(he brokerage, 

1. If iusurimco stock is sold at 4 % premium, how manjr 
shnn-s onn be bought for MrlTO, brokerage being J ^ ? 

2. At :}J < disi'oiuit, liow many shares of R, E. stock can 
be purchased for ♦10,325, brokerage \^'t 

3, How many slian-s at 137 J can bo bought for (4,195 ? 

4, If one siiaro of bank stock costs 102f and the brokerage 
IB J %. how many share* can Itc IjoHght for #fi,157.50 ? 

5, How many sharus of stock at a discount of 16 ^, witli 
i % brokerage, can be bought for (3,830| ? 

6. A. broker scut his principal $56,437.50 on selling stocki 
at 13 ^ prnmiura, a»d charg:ing ^ ^ commisdon. How mooj 
sKaros did he sell 't 

•HI. T« %wi, Uw avMit ar «a iaTwAaeat hnlsya 
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3. How mnch must be inyeEted in U. S. 3'3 itfc 107^ UlM 
afford a quarterly dividend of 1750 ? 

If stock, worth 109, yields 5 ^ semi -annually, how mu<d)fl 
must be invested to yield an annual income of £6,000, broker 
age being J- ^ ? 

How much must be invested in stock sold at 4^ dioJ 
count and yielding 3 ^ to afford an annual income of tl,300'Q 

PROBLEM 1. 

6§2. To and a part of a nnmber. 

Dividetul = Far Value x Rate, 



Note. — The market value equals the [lar value pli 
minus the discount. 



the premium ofV 
of stock paying 5 ^1 



1. What is the income from 250 shi 
dividends ? 

The face value ot 350 sharea is 135.000; .05 of S2S,000 is *!,! 
3. If Mr. Matthews owns 145 shares of a 4J- ^ stock, what 
IB hia income from the stock ? 

3. A man had tl6,000 invested in manufacturing stock 
laying G %. He sold his manufacturing stock for $16,000 
»nd bought 12 ^ bank stock at 159|, paying ^ ^ brokerage. 
How much did he increase his annual income ? 

, How much less than $1,000 per year is the dividend 
on two hnndred and fifty 3^ ^ bonds ? 

5. What is the income from 1,000 U. S. aj's and 
shares of bank stock paying 7 ^ ? 

PROBLEM II. 

6S3. To And what part one number is of another. 

Rate of Interest = JiiviAenii -t- Market Value. 

1. "What rate of interest does Mr. Bell's money ear 
I invested in 8 j^ bank stock at 135 ? 

11 $125 earns $8, |I earns l-iaSth ot *8, ot .Wft- K.n»., 



luena ^h 
3,500 ^H 
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2. At wha^ rate is money invested, if it buys a 6 ^ stock 
At 96 ? 

3. A man bought R. E, stock at 75^, brokerage ^ ^. What 
rate of interest does ho receive, if the stock declares & 6 ^ 
dividend ? 

4. If stock is bought at 116 J, brokerage ^, what is the rate 
of income, a dividend of 7 ^ being declared ? 

5. E. E. stock bought at 12 ^ discount and -^ % brokerage, 
deplares 5 ^ dividends. What is the rate of interest paid on 

. the investment ? 

PROBLEM 111. 

684. To find a namber, a part being* given. 

Market Value = Dividend ■+- Rate of Investment. 

Note. — The market value equals the par value plus the premium, or 
minus the discount. 

1. If a 5 ^ stock is bought so as to pay 6 ^ on the invest- 
ment, what is the market value of the stock ? 

If $5, the dividend on 1 share, is 6 ^ of the market value, 1 ^ is J of 
$5, and 100 % is 100 times as much. Divide by 6 and multiply by 
100; or, divide by .06. 

2. What is the market value of an 8 ^ stock earning 12 i> 
on the investment ^ 

3. How much above par is a 5 ^ stock that earns 4 ^ on 

the investment ? 

First find the market value. 

4. How much below par is a 3 ^ bond that earns 3^ j^ on 
the investment ? 

5. If a stock declares 8 ^ dividends, and pays 6 J ^ income, 
is it above or below par, and how much ? 

6. If a stock declares 7 ^ dividends, and pays 8 ^ income, 
"*« it above or below par, aii4.\io^ T£i\xc\i't 
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7. What is the market value of a 10 j^ stock that earns 12 j^ 
on tlie investment ? That earns 8 ^ ? 

PROBLEM IV. 

6§5. To find a number, the nnmber plus or minns a part 
being* given. 

Coa Value = Market Value \ ^ + ^<^te of Gain, or. 






■Rate of Loss, - 

1. By selling stock at 84 a man makes 5 J^ on his invest- 
ment. How much did he pay for the stock ? 

He sold for $84 or 105 %. $84 h- 1.05 = $80 or cost. 

2. By selling stock at 105, 25 ^ is gained on the invest- 
ment. How much was paid for the stock ? 

3. Mr. Williams sold his stock at 96 a share, thereby losing 
20 ^ on his money. How much did the stock cost him ? 

4. If there is a loss of 10 ^ on stock sold for 99, what was 
the cost value ? 

5. A man gains 30 ^ on 20 shares of stock sold for $2,340. 
What did the stock cost him per share ? 

6. If 20 ^ is lost on stock by selling it for 92, what was the 
cost of 35 shares ? 

MISCELLANEOUS PROBLEMS. 

686. Oral Problemi. 1. What is the annual dividend on 
25 bonds yielding 4:^? 

2. Mr. Clark bought 6 shares of E. R. stock at par, and 
sold them at 15 ^ premium. What did he gain ? 

3. If a man receives $24 dividend on 8 shares of R. R. 
stock, what is the rate of dividend ? 

4. What rate of dividend is paid on $100 stocks yielding 
$4J each ? 

5. What rate of interest does a man's money ija^, it ^'^ 
invests it in 6 ^ bonds at 120 ? 



^ .'. • uiUf .• J: ■ . ^ 
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6. If money is invested in 3 ^ stock at 150, wbat rate (A 
laterest docs tlie money pay '( 

7. What is the market value of 4 ^ stock, which pays 8 i 
on the money invested ? 

8. The market value of stacks on which 50 ^ is gained ia 
120. What was the cost ? 

9. A man sells stock at 90, gaining 20 ^. What did it coat ? 

10. How much is paid fur stock, if the semi-annual divi- 
dend of 3 ^ on the investment is *4 per year ? 

6S7. Written Problems. 1. What is the income on 835 
shares of stock yielding 6 ^ tlividend ? 
3. What is the discount on 45 shares of R. R. stock at 84 ;< ? 

3. Bought bonds at 20 ;< discount. If they yield 4 ^ divi- 
dend, what rate of interest do they bear ? 

4. li 6 ^ bonds bear 4 ^ interest, what is their value ? 

5. What is tJie market value of ij ^ stock, which pays 6 jl 
on the investment ? 

6. A invests *4,C50 in stock at 93 j^. What will be his 
loss if the stock falls ^ per cent. ? 

7. A man sold t5,000 of 6 per cent, stocks at 73, and 
bought 8 ^ stock at 90. What Ja his annual income from 
the 8 ^ stocks ? 

8. If 110 shares of 4 ;£ stock bought at" 92 are changed to 
5 per cent, stock at 110, what is the increase in income ? 

9. What is the gain on 1,300 shares of stock bought at 84 
and sold at 88, brokerage being J % each way P 

The cost is 84 + i, or 84i, and the selling price is 88 - i. or 87i. 
The gain on one ahare is the ilifferenco between 87i and 84i, or 3}. 
It fSJ i.re gained on one share, 1,200 x $3}, oc |4,500, will be 
gained on 1,300 shares. 

10. On how many shares of stock will $6,075 be gained, if 
6 stock is bought at 45 and sold at 52, brokerage being \^ 
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INSURANCE. 

assurance against loss. 

agiiinst liiSH hy lire ; lift 



against loas by death ; n 
dent inaarance, against loss liy Hooident, tttc. 
t§9. The policy is the written contract given by the in- 
company to the party insured. 
>. The premium is the sum of money paid to the party 
insuring for the insurance. 

691. In applying PERCE:^TAQE to Fire In§urauco and 
:o Marine InHnrance, the a-mount of insurance is the 
^ase ; the premiutn is the perceniage ; the amount of insur' 

plus or tninua the premium is the amount, or the dif* i 

'orence ; and the rate per cent, of insurance is the rate pef J 

•nt., as in percentage. 

The insured sometimes insures the T&lue at his property plus 

premium (>'• e. Ike onpun^.'fthe loss of the jnaurance company ti 

the amount of thu insurani^e minus the iiremiuni (i. e. Ihe d^eri 

6B3. Life Insnrnnce and Accident Insurance are not ap-fl 

ilications of percentage, but problems in rau It i plication andl 

livision. 

The premium in Life Insurance is so many dollars on the (1,000, ftt^s fl 
given age ; and in accident insuranco, so many dollars for tl,OQeiif 
$8,000, or ^,000, for a given time. 

PROBLEM ]. 

693, To find a part of a nomber. 

Premiuin = Amount of Insurance 

1. What premium is paid for *I0,000 of 

1 i is $100 ; i g is ^ of *iOO ot %3,1 ^ 

17 




PERCENTAGE. 
PROBLEM II. 
894. To IIthI wliiit part «ne iiumbur is of another. 

Bate = Frentium -i- Amount of Itisurance. 

Note.— Problems 11., III. diid TV. may be deduceii from Prob. I. 

1. Tf iU) is paid for iiiauring property for $3,000, wliat i 
,he i-iitt! ? 

14.^ is aSSn ot .Oli of |3.000. 

2. What is tlie rute when *13 is paid for *il,500 InsurB 

PROBLEM HI. 

099. To find a uuinher, a part being given. 

Amount of Insurance = Fremium -^ Rate. 

Note.— The amount of the insurance ia frequently a fractional part 
the value. 



I 



1. For what snm ii 
the premium 1500 ? 
Divide by 3i to find 1 



a ship insured, if the rate is 2J ^, and 
% ; nuiltitily by IIJO lo find 100 U; c 




PROBLEM 

606. To find a number, the 
being giveu. 

Amount of Inaurance = j „.^ , „ , 

' ( Difference -t- 1 ~ Bate. 

1. For what sum waa projierty insured, if the rate being 
!JJ ^, the net sum received by the iuBuved, the proptirty having 
been destroyed by fire, was $48,750 ? 

The net receipts were 100 ^ less 21 f, the rain of premium. 

2. A merchant insured his ship, the policy covering the 
premium. The ship liaving been lost at sea, ]ie received 

0J8O, 687.50, For what sum d\d he rasui:e, the rate being 3|jt ? 
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3. The net loss to a fire insurance company by a fire was 
$63,979.25. The rate of insurance being \\ ^, what was the 
amount of the insurance ? 

4. A dry goods merchant having lost his property by fire, 
received $148,650, ho-ving paid premium for 2 years. The 
rate per cent, for insurance being .4^, what was the amount 
of his insurance ? ^ 

MISCELLANEOUS PROBLEMS. 

697. Oral Problems. 1. How much will it cost to insure 
a factory worth $40,000 at 2 ^ ? 

2. What is the premium for insuring a man^s life for 
$10,000, at $20 per thousand ? 

3. If $1 is paid for insuring a piano worth $500, what is 
the rate of insurance ? 

4. $600 premium is paid on a vessel insured at 3 ^. What 
is the amount of insurance on the vessel ? 

5. If $5 premium is paid for insuring property worth 
$4,000, what is the rate of insurance ? 

6. A man whose property was destroyed by fire received 
from the insurance company, after deducting the premium, 
$990. If the rate of insurance was 1 ^, what was the amount 
of insurance ? 

7. If a man pays $150 for insuring merchandise worth 
$10,000, what is the rate of insurance ? 

8. What is the cost of 5 years^ insurance on property worth 
$5,000 at f ^, including a policy for $1 ? 

9. At f ^, the cost of insuring a house was $24. For how 
much was the house insured ? 

10. If the amount insured, increased by the premium, was 
$408, and the rate 2 ^, what was the amount insured ? 

11. The premium for insuring a stable aivd it^ ^oxitev^-^ ^^ 
1} y was $70. What was the amount oi t\i^ Viisvix^M! 
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12. If $816 eoran the sum insured and the prGmiiiin nt 2 f. 
what K tfa« auDonnt insured ? 
MS. WiillcB PriMrii. I. What is the pri^mium hi 

'msaTtaa ■ house worth $12,540 for J of it* Taliie, at J ^ ? 

3. Mra. Walker's fonulnre, worth f 720, ig insured at | $, 
In case of a fire, what is her I<i€s 7 

3. If a tnan para #75 premium on his house insured for | 
of its Taloe at j i. what is tht' entire value of the house ? 

4. A grocer insured his stock, worth 135,000, for 10 yesre 
at } %. What was the premium ? 

5. Paid tl 0.61. including tl for policy, for insuring 124 
barrels of Bonr at $8} per barreL What was the ratetrf 
insurance ? 

6. What is the ralue of a house insured for J of its tsIdC 
for 5 years at | j(, if the preminm for that time is tiaT.SO? 

7. A ship-owner insures his vessel, worth #160,000, for ] 
of its value. What rate of inaunmce does he pay, if the 
premium is t6,000 ? 

8. For what amount should a house wortli 13,910 be JD- 
Burod at 1^ %, to cover its full value and the preminm ? 

9. tl05.40 is paid for insuriug 620 tous of coal, worth 
$8.50 per ton, for j of their value. What is the rate of 
insurance ? 

10. The loss to an insurance company on a house insnni 
for f of its value for one year at J ;« was #4,623.10. Wlilt 
was the value of the house ? 

11. Mr. Perkins paid $99 premium for life insurance fia 
S years. If this wsb If ^ of the amount of his insurance. 

IS his life insured ? 

ing insurance on a house for 4 years at J ]fe 

f fire. If the house was insured for J of iU 

I to the iueurauce company was #7,T!ft 

I ol tbe \\ouse^ t Q b * ^ • 




TRADE DISCOUNT. 

I. The discount or percentage deducted by mprchanta 
{lom the marking price of goods is culled mercantile or 
strode discount. 

The tradt ilinaianl is so many [xir cent, frcmi the marking price, ob, 
G f For cash payment, or so many per cent. ofT for gD(xlB bought 
by the traile; that is, by retailers, wljoluaaJBrs, jobbers and manu- 
facturers ; as, 30 K off 1 20 and 10 )f off ; 10. 10, and 10 » ; 50, 33^, 
and 25 f. 
TOO. The trade giyes different discounts to different pnr- 
'Ohasers ; as to one, 20 ;( off ; to anotlier, 30 and 10 ; that ia, 
;Sd ft off from the marking price and 10 ^ from the remain- 
(der ; snd to another, 10, 15, aud 20 ; that is, 10 off from the 
inarking price, 15 off from the remainder, and 30 off from 
^Q second remainder, eto. 

TOI. In applying PERCENTAGE to Trade DIseoiinl, the 
veUing price or the coat price is the base j the ditcount is 
the percentage ; and the co^ price or the selling price is the 
difference or the avwunt, the rate per cent, being generally 
the result of combining a succession of rates. 

Toa. The principal operations in Trade Discount involyeij 
t^ succession of discounts in finding the cost price, the sell- 
ing price, the marking price, or the entire rate of discount, 
according to the following 

T03. Rnlcit. — I. The selling price equals the contlnuedi 
product of the marking price and the remainders found by 
flubtracting the discounts, each from 100 %. 

TIma ; Whnt is the selling jirico of gcnxls marked iit #.T5, and sold 
a discount of JO, 20, unU 15 S '' Aua., %r^ n, ,WS * S« ■«- ■'«>• 
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70I. 11. Thu iniirkiiig price equals the selling price divided 
hv tho oontiiuiod product of the remainders found by sub- 
tracting the ilisoounts, each from 100 ^. 

Nt>TK. — Till' st'lling prict' is given or found by multiplying the cost 
pritv l»y 1 plus the rate of gain. 

TO*. Written IH*obleni(«. 1. A bill of dry goods amount- 
ing to i5(5v*r> oil 30 days credit had 12 per cent, discounted for 
rash. Mow much was the discount ? 

\\ A huihler bought lumber to the amount of $500 on 60 
ila\s iiuu\ 10 per cent, off for cash. What was the net value 
of the himber ? 

;$. The nuirked price of a piano was $525. What was the 
net prii*e» if 1)0 }>er cent, was deducted for cash ? 

4, A bought goods billed at 11,650, on 90 days credit, a 
disi'om»t of 10 per cent, and 4 per cent, off for cash. What 
is the \w\ Mihie of the goods ? 

r». A bill of ?^sru> was discounted 8 and 5 per cent. What 
was the discvumt anil tlie amount paid ? 

r». What is the lUtTerence between 20 per cent, discount 
and \0 per cent, and 10 per cent, on $2,000 ? 

T. What will be the ditTerence, if $(5,000 is discounted at 
ir» V and \0 i, or 10 'J and 15 <f off ? 

5. If a hook cost $.0(J less when discounted 50 per cent, than 
when ilisciMiniCil 4i> , and 10 •*, what is the marking price? 

i>. If the selling price is *. 50 after 30 per cent, and 20i 
are iletlucteil. what is the marking price ? 

10. Paid ^oi;» for a bill of goinls after a deduction of lOjt 
and «*» J had been made. What was the amount of bill ? 

11. A bill of *KOiH> was disconnled 10, 5, and 3 ^. What 
was ih.x amount [^ud : 

,250 is paid for an account after a deduction of 
. 10 sf has been made, what was the original 
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TAXES. 

TOB. A tax is a sum levied on the property or on the pei^ 

;floaa within a district or territory for the support of the govfl 
«riimeiit. 

I In the U. S., the tax nitiy be a U. S. tax,, or a Slal«, city, county, c 
aehooi district tai. Tlio U. S. tax is not a direct tax on ] 
property, but on importg, eiportK, niiKmfautures, etc. 
707. A property tax is u tax levied on property, whether! 
personal property or real estate. 

PerHonul property is that wiiich is nmvable ; real eHtaU', that whieh is.J 

fixed, 
TOS. A perional tei is a tax levied on the person. 
It is so mnch, generally HI or fS |>er head, and it is, tlierefore, called 
ApoU tax, polk being tliu Qerman for liewl. The tax is alKO s 
to be per eapila (Latin), meaning by the head; 

TO*. In applying PERCENTAGE to Taxen, the vatuatioH j 

of the property is the base ; the tax is the percentage ; and J 
the tax rate is the rate, as in percentage. 

The property tax ia generally ao manyniills on the dollar, a mill being 

.1$. 
7IO, W^rlttcii Problcinn. 1. Mr. Clayton has property 
jTalued at $16,000 in a town whose tas is $6,700 on property 
alued at #800,000, and including l,oOO polls at *3 each. 
I'What tax does he pay ; and what is the rate per cent, of tax 
3. Mr. Bell'a tax ia 13,800. The rateheing 4;^, what is 
assessed value of his taxable property ? 
. The school tax in a country district is t8'?5 on propert; 
^Tftlued at *218,750. A farmer in the district has propert; 
fvorth #5,000. What tax does he pa^'J 



r 
is 
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4. The Ui UMamentinatownof 15.000peop1eis$dl,000. 
Propertr it ralwd at $i,iii^n : with 3.000 polls i>t*loiiclL 
A collector u paid ^ per cent. What is the r»t« per cent ol 
Uwtai* 

5. A district contMUing 500 polls, each assessed at $1, ha 
a tax levy of 4882, ami pays & (collector 3 per cent The 
property aoMBsed is valued at 495,000. What is A'a tax, and 
the rate per cent., U his property is worth *1,250 ? \'*i^| "-^ , 

«. A w^hool-house Iwing built at a cost of 41-1,998.30, the 
diKtriL-t wuB assossed 8 mills on the dollar, the collector being 
paid I %. What was the valiiu of the taxable property ? 
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Til. A rtuly is any eiim of moiiey required by the 
nrntutiTit tr> he piiiil on the importation, exportatiou, msnu- 
fucture, or (!o n fill mpt ion of goods. 

Cuttoma too [|utii>ii luvied cm the iinpoHjition aii<l esportatioa at 

TI9, niitiBB are cither nd valorem or specific. 

TI3. Ad vnlorMit duty is a tax levied on the coat of 
fCooil", estimating the cost in the country from which tLej 
are exported. 

TIJ. Hpvvlllc duty is a tax levied on the weight or mew- 
iiro of gmMls ('^ported or imported, without regard to cost. 

NoTiC..— Sciiiiii giKnU nro HuliJQcted to both n specific and an advolonr 

Tia, hi »|>lilying MCKCKirrAQK to Dntlcs, the vaiueAhc 

ireiffltt. ur tlio pHiH", is thi> base ; the duty is thepercenti^i 
NUtl tbi' riifr "T duty is th« rale, as in percentage. 

r,.r.. ..■!>. .viHtiLT iliitios, Ihr Mlowing &11owhd«^ aw fluidt: 
1 1' " ' '. t>t Ws.»«. vss^3,<Ae.\ teakacv, fur liqald 
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716. Written Problems. 1. Imported an invoice of 
embroidery valued at £500; an allowance of 15 per cent, was 
made for damage received by shipment, the ad valorem duty 
being 25 per cent. What was the duty paid ? "5 ^W .' •' 

2. If the specific duty on 100 boxes of tin of 125 pounds 

each, tare 1^ per cent., is 6 ^ per lb., how much is the duty ? 

. ^v 3. What is the specific duty on 350 yards of silk invoiced 

at 10 francs per meter, each meter being 3 feet 3f inches 

long, at $. 75 a meter ? 

4. Invoiced 50 pieces of linen, each containing 24 yards, at 
2 shillings per yard. If the ad valorem duty is 20 ^, what 
will be the duty in pounds sterling ? What in U. S. money,? 

5. Imported 100 casks of raisins, each containing 45 lb., 
duty $.0193 per lb., tare 12 ^. What is the specific duty ? 

6. Imported 100 gross bottles of porter. If duty is $.50 
per dozen, breakage 5 per cent., what is the amount of duty? 

7. What is the ad valorem duty at 25 per cent, on an in- 
voice of 60 chests of tea, containing 50 pounds each, at $.40^ 
per pound, tare being 4 pounds per chest ? 

8. An importer buys 75 watclies at Geneva: 60 are bought 
for 30 francs each, the balance at 50 francs each. What is 
the ad valorem duty at 40 per cent, in francs ? In dollars ? 

9. What is the specific duty at 4 ^ per lb. on 100 bags of . ;^? 
Rio coffee, containing 56 pounds each, tare being 2 per 
cent. ? 

10. If a duty of $453.60 is paid on an invoice of alcohol at 
$.80 per gallon, a leakage of 10 per cent, being allowed, how 
many hogsheads were bought ? 

11. If clocks cost 15 francs each in Prance, what is the 
duty at 50 ^ in dollars ? 

12. What is the ad valorem duty at 30 ^ on an invoice of 
160 sacks of coffee, containing 100 pounda Qach^ «A, 'iC^ ^-e^^^ 
per pounds tare being 2 pounds per aact t 
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INTEREST. 

TIT. Inlereot is money paid for the use of money. 

Tl§, Tlie principal is the sum of money on which 
est is paid, 

TIO. The rate of Interest is the rate per cent, chained 
for one year's use of the principal. 

T30. The amoant is the sum of the principal and the 
interest. 

Till. Interest is either simple, compound, or annual. 
Simple interest is iotendet], unless otherwise apeoifled. 

Taa. simple IntcreHl is the interest for the given ti 
the principal only. 

T33. Compound interest is interest on principal 
interest, each year's interest increasing the principal 
next year. 

TiM. Annual interest ia interest on the principal, and 
each year's interest for the remainder of the term, or time. 

The iut«rest on interest ia computed but ooce, and then from tbe end 
of the yeftr in which it is oaraed for the remainder of the t^m. 

735. Exuct interest is interest computed for the eiact 

number of days in the year and in the term for which the 
interest is paid. 

When time is counted, 30 days to the month and 12 moniha to the 

year, the interest will not h& exact, exact interest being tor 3BS or 

for 366 days in the year. 

-Note. — Although for short periods it is cuatoiuury to use the eiMct 

A days, extu:*. interest (365 days lu tbe SMtf) m 
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GENERAL METHOD. 

7a6. 1. A merchant borrowed $1,250 at 6 ^ for 3 years 7 
months 6 days. What was the interest ? 

$1,250 = Principal. Bxplanation—l. The 

Q5 rate being 5 %j the 

12) $62.50 = Int. for 1 yr. interest for 1 year is 

30) $5.20| = " "1 mo. .05 of the principal, 

$TT73H = " " Ida. or $62.50. 

$187.50 =Int. for3yr. 2. The interest for one 

36.46 = " " 7 mo. month is ^ of the 

1.04 = " " 6 da. interest for 1 year, 

$225.00 = " " 3yr. 7mo.6da. or $5. 20 J. 

3. The interest for 1 day is jj^j of the interest for one month, or $.173H. 

4. The entire interest is 3 x $62.50 or $187.50, the interest for 3 
years ; plus 7 x $5.20| or $36.46, the interest for 7 months; plus 
6 X $.173H or $1.04, the interest for 6 days. Ans., $225.00. 



Or, 




$1,250 


= Principal. 


.05 




$62.50 


= Int. for 1 yr. 


3 




$187.50 


= Int. for 3 yr. 


31.25 


- " "6 mo. 


5.20t 


= " "1 mo. 


1.04i 


= " "6 da. 



Explanation. — 1. The interest for 
1 year is found by taking .05 of the 
principal. 

2. The interest for 3 years is 3 times 
$62.50, the interest for one year. 

3. The interest for 6 months or half 
a year is one half of $62.50, the 
interest for 1 year. 

$225.00 Ans. 4 tj^^ interest for 1 month is one- 

sixth of $31.25, the interest for 6 months. 

5. The interest for 6 days is one-fifth of $5.20f, the interest for 1 

month. Ans. $225. 
Note. — Separate the given number of months or of days into parts, 
each of which is an easy fractional part of the years, months, or 
days previously found. 

2, What was the interest on $2,500 at 5 ^, for 5 yearo 5 
months 5 days ? 
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3. How much will the use of 11,440 cost for 4 years * 
months 15 days, at 6i ^? 

4. IIow much interest will accrue on 19,000 in 6 jeurs 3 
monthB 6 days, at 8 ^ ? 

5. If a man lends (3,600 for 5 years 9 mouths 24 days al 

7 %, how much interest does he receive ? , 

6. A capitalist invests 94,500 in each a way that it besn 1 
9 %. IIow much does he gain in 'I years 8 months 18 days F 

7. If the principal is 15,040, the rate 6 ^, and the time 10 I 
years 11 months and 26 days, what is the interest ? 

PROBLEM I. 

TST. To find a part of a nnmber. 

Interest = Principal x Rate x Time in JTears. ' 

Note. — U the time is expressed in months, divide the result b; U; 3 
in days, divide by 360 (or by 363 in exact int«reBt), to reduce tht I 
lime to yeiirs. 

1. What is the interest on 92,325 for 4 yr, 6 mo., at S ;< ? 
Explanation. 



, Piud . 



I|2,33S 



m,m 






08 '''^ principal for Or, Find the con- 

(178.00 1 year's interest. tinned pro duct of 

4.5 2. Multiply by the prind|iftl, the 

T^nn" ^'^ *" ^"'' '^ * '^*^' ^""^ ^^ '^""' "" 

9uin nni\ interest for the yeara. B675 I 

jwn.ooo ^^^.^ ^^^ j^^^ -^^^ 

NoiB 1. — Express the time in years when it can be readily written u 
years and the decimal part of a year. 

Note 3. — If there ia a fraction in either the principal, the mte, or tin 
time, it may t>e rodueed to an improper fraction, in which case lh« 
denominator may be written on the left of the line as a divisor. 

3. What is the interest on *3,200 for 3 yr. 3 nio. , at 7 ;i ? 

"''fa man lends $5,800 for 5yr. 4 mo. at 5 jt, how much i 
ehould he receive"; 



^ 
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$1,500 
M 

12)1120.00 

$10. 00 
9^ 

2000 
9000 

$92,000 



Or, Find 
the continued 
product ofthe 
principal, 
the rate, and 
time in 
months and 
the decimal 
of a month, 
and divide by 
12. Ans., $92. 



4^ 



125 

.08 
9.2 



$125 
.736 

750 
375 

875 

$92,000 



4. How much interest is due on $1,500 at 8 ji^ for 9 months 
6 days ? 

Explanation. 

1. Find .08 of the 
principal for 1 year's in- 
terest. 

2. Divide by 12 to find 
the interest for 1 month. 

3. Divide the number 
of days taken by 3 to re- 
duce the days to tenths 
of a month. 

4. Multiply the inter- 
est for 1 month by the 
number of months. 

Note. — Express time in months when it can be readily written as 
months and a decimal part of a month. 3 days equal .1 of a month. 

5. Find the interest on $2,800 at 7 ^ for 7 mo. 12 da. 

6. What is the interest on $3,375 at 9 ^ for 10 months 
24 days ? 

7. How much interest will $1,000 gain in 19 days at 5 ^ ? 

Explanation. 

1. Find .05 of the prin- 
cipal for 1 year's interest. 

2. Divide by 12 to find 
the interest for 1 month. 

3. Divide by 2 to find 
the interest for 15 days. 

4. Divide by 5 to find 
the interest for 3 days. 

5. Divide by 3 to find 
the interest for 1 day. 

6. Add the last three 
quotients for the answer. 



$1000 
.05 

1 2)$50.00 

2)$4.16 | 

5)$2.08i 

3)$ .41§ 

$ .14 

$2.64 



Or, Find 
the contin- 
ued product 
of the prin- 
cipal, the 
rate, and the 
time in days, 
and then di- 
vide by 360. 
Ans., $2.64. 



9 

njtt\ 
UIPU 



25 

.05 
19 



1.25 
19 

1125 
125 

9 )23.75 

$2.64 



8. What 18 the interest on 14,200 at ^ <)(,, Iot ^^ ^«^^ 



2ijT.(S^i% 


ikjf.(S^t% 


1. $ 4. 


4. 1 40. 


e, 1 6. 


5. $200. 


S. $12. 


6. $120. 
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9. If a man leans $2,850 at 6^ ^ for 14 dajs^ how much 
interest should he receive ? 

73S. Bead at si^ht the interest on the following sams with 
time and rate, as ^ren : 

Zhjr.(^Z% ZjT.&H% BjT.(^m 

' 7. $300. 10. $ 3. IS, $ 8. 

8. $150. 11. $ 2. u. $20. 

P. $225. IS, $50. i5. $50. 

729. Find the interest on the following sums at the ^iren 
rate and time in months : 

4^, lOmo. 3dft. 6^9mo. 9da. B ;(, 8 mo. 18 d&. 9^3mo. 27dft. 9^%,Bm»,Ziii. 

L $ 050. 4. $1,200. 7. $480. 10. $1,400. 13, $840. 
^. $1,025. 5. $2,850. ^. $950. /i. $5,060. U. $876. 
5. $2,500. 6\ $3,115. 9. $720. /^. $6,055. 15. $912. 

730. Find the interest for the ^iven rate and time in dajs 
on the following : 

6 ^, 46 days. 8 %, dO days. 7 j(. 60 days. 9 )C, 2 mo. U ds. ^%,1 mo. 10 it. 

i. $500. 3. $1,000. 5. $4,200. 7. $8,000. 5. $2,700. 

^. $300. 4. $1,250. 6'. $5,460. 8. $4,520. it?. $8,136. 

1 or 2 months may be treated as 30 or 60 days. 



6 % METHOD. 

731. The interest on $1 at 6 ^ 

For 1 year = (> cents or .0(5 of the principal. 
2 months = 1 cent ** .01 " ** 

1 month = 5 mills " .005 " 
6 davs - 1 mill " .001 " 

732. Find the interest on $1 at 6 ^ for 

1. 4 mo. 12 da. = $.02 + $.002 = $.022. 

2. 9 mo. 20 da. = $.045 + $.00;}^ = $.048^. 

3. 1 yr. 10 mo. 25 da. = $.11 + $.004J = $.114^. 

4. 11 mo. 27 da. = ? 5. 1 yr. 7 mo. 14 da. = ? 
6. 2 yr. G mo. 15 (\a. =*> 7. 'i-3xA\\aQ, 21 da, = ? 



SIX PER CENT. METHOD. 
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733. Find the interest : 

1. Find the interest on $785 for 5 yr. 7 mo. 11 da. at 6 ^. 



XSicplanation.— 1. By table Art. 731 the interest on |1 
for 5 yr. = $.30 or .30 of principal. 
7mo. = .035 ** .035 
11 da. = .OOlf " .OOlf 



(( 



i( 



i( 



$785 
.336fe 

6)3925 

654i 
4710 
2355 
2355 



$.3368 " .3368 

2. The interest on $785 = .3368 x $785 = $264.414J 

2. Find the interest on $630 for 3 yr. 9 m6. 16 da. at 6 ^. 

$630 
.2271 

210 
210 
4410 
1260 
1260 

$143,430 



For 3 yr. = . 18 
9 mo. = .045 
16 da. = .0021 
.2271 



3. Find the interest on 
$1,225 for 4 yr. 5 mo. 9 da. 

at 6^. 



For 4 yr. = .34 
5 mo. = .025 
9 da. = .OOU 



.iim X $1,225 = r 



4. Find the interest on $2,550 for 5 years 3 months 7 days. 
734. Find tlie interest by the ^ method : 



PrineifU. 

1. $ 480, 1 yr. 

e. $ 525, 1 yr. 

s. $1,050, 3 yr. 



3 mo. 7 da. 
9 mo. 11 da. 
5 mo. 3 da. 
7 mo. 13 da. 



4. $1,360, 2 yr. 

5. $2,500, 4-yr. 11 mo. 9 da. 

6. $3,100, 5 yr. 9 mo. 17 da. 



PrineipaL Time. 

7. $ 5,250, 6 yr. 10 mo. 20 da. 

^.$7,140, 5yr. 6 mo. 14 da. 

P. $8,025, 7yr. 2 mo. 19 da. 

ia $10,570, Syr. 1 mo. 21 da. 

ii. $12,090, 9yr. 3 mo. 25 da. 

1^, $11,225, 10 yr. 4 mo. 24 da. 



Find the amounts in the preceding. 

735. To find the interest for months by the ^ method. 

The interest on $1 is half the number of months considered 
as cents, or hundredths of the jjrincipal. 

Note, — The interest on $1 for 1 montYi is oxve-AasM ol ^ ckoX*. 



730- Find thV) inlcTOst: 



«1.600 
^08 

$138.00 



What is ihe interest on ♦IjCOU for 1 yr, 4 mo., at 6 ^ ? 
SxpUmatioo. — Th«? number of months is IS. TLe interest 
on tl is $.03 : on ^l.ttOO it is 1,000 x (.08. 

(1 of 16 =) .Oa of the principal = .08 « 



Or, the interest is 
$l.u6o = (138, 



S. *S(H). 
S. *!538, 
4. <640, 



1 yr. 
lyr. 
2yr. 



1 yr. 
lyr. 
1 yr. 



s. «1,300, 
e. *1,854, 

7. $3,058, 1 yr. 8 mo. 

7ST. Find the Knionats In the preceding. 
T3S. To And the interest Tor Hays hj the 6 $ metliod : 
The interest on tl is one-sixtTi the number of days co'iisid- 
er«d as mills, or thousandths o/ the principal. 

Note.— The interest on $1 for one day is i of ft mUl, 
1. What ia the iuterest on |3,250 for 3 moutha 13 days ? 

Bxplanation. — The number uf dnys is 72. The interest m 

|1 is $.012 ; <jii $3,3GO it is 3,350 x |.012. 
Or, tlii^ iiilertst iti (i of 73 =) .013 of the principal = .013 x 
^,2I>0 = |8U. 
FriiBlptl. Vina. PriHijtL rinu. Prindjll. Timfc 

*. *240. 24 days, j J. *635,lmQ. 3da.| S. *1.050, Imo. ISda. 
*. «175, 27 days. 1 e. *849, 1 mo. 5da. S. *2,a50, Smo. 9da. 
^+ l34G,36dayB. I 7. *715, 1 mo. 9da. |iO. Ii3,126, 1 mo. 15da. 
Find the amounts in the preceding. 

to. To find the interest at any per cent, by the six per 
Fcent. metliod, flrat find tlie interest at 6 ^, then divide by 6, 
and multiply by the required number; or, find that part of 
the ."-'■— it which the required per cent, is of 6 ^. 

-iol 6'i;% = ioHii:ii = li%-i ofC %: 5< = 
;7;S=6iC + )^>illl1,-,tt'(. = ttT.-v\atG»: Jits 



$3,31 

.0 

$39,000 



as. 



^ 



METHOD BY DAYS. 
740. Find, bf the fl ^ method, the Interest on the f«llonlng : 

r. »784.Hfor9mo.31da.at9^. S. *480ioi-5 mo.aid. at 8^. 
!. «8,000 for 15 mouths at 4^ ^. €. *575 for 93 days at 5 ^. 
t. *1,154.87 for 75 days at 4 jt. 7. *800 for 115 days at 7 ^. 
4. *900 for 11 months at 4^ ^. 8. 49,000 for 63 days at 10 i. 
i. *340 for 3 years 10 nionthe IG days at 6 ^. 
). 1330 for 1 year 7 months 5 days at 7 i- 
t. $1,300 for 3 years G months 17 days at 4 ^. 
f. *4,133.24 for 1 year 8 months 3 days at 6 ^. 
t. ^1,671.19 for 4 years 1 mouth 18 days at 5 ^. 
i. «1,791.50 for 7 years 3 months 9 days at 6 ^. 

Find tht! answers ti> the ueareat uumber uf centE. 

T4I. Find the amoanls in the preceding. 

6 ^ METHOD BV DAYS. 

Multiply iy the number of days and divide by 6,000. 

T*l. 1. What ia the interest on $34,000 for 7 days at 6 •« ? 

gnj^jj. ^ _7 Explanation.— 1, The interest (or 1 ■ 

" 100 "-Hflfr- year i3 6 S^.06 = Tfo. Multiply 

«34,000 \>j tSd to find the intereat 

""O*" 2. Counting 360 days to the year, 7 

days ia -j^j of n year. Multiply the intereat for 1 year byjjo to find 
the intfiTost lor 7 days. 
8, In cancelling, it is seen tliat the interest at 6 ;< for 1 day is found 
by multiplying the given sum by ^An, or by dividing by 6,000, the 
interest for the given number of days being found by multiplying 
this result by T. the number of d&ys. 

MS. To find the interest at 6 ^ for any number of days, 
multiply by tlie number of days and divide b-^ (j,Wi*i (^^it Vj 
1.000 aad by 6). 



I 



W4 




INTEBBST. 








T44 


rind the 


IntpreHl for 


Iho given mini 


her 


or 


dajs OB tk» 


fffllUH 


Dff: 














UUjt. 


»fan. 


Md.r. 






SOitn 


/. 


»C,500. 


4. Hie. 


7. i 9,000. 




10 


»400. 


S. 


«5,G80. 


S. t^50. 


S. $10,500. 




11 


*8S0. 


3. 


18,340. 


c. «369. 


('. *12.240. 




IS 


1900. ^1 


Not 


,— IntjTi-sl 


lit M>y ollicl' thiin fl « Tuny be to 


D.1 


isi 


Art. 7I|!^H 


T49 


Find the amvuiitM In 


HiepiMcnding. 






■ 



SXACT INTEREST. ^H 

Subtract •fifr'oni. the simple interest. ^H 

746. 1. Find the exiict. interest out3,000 for 35 days at4!f. 
Explanation.^ I . Divido .035 by 6 « q25 
Ui find tho iiilcrcsl. on |1 for 2B "3y~:004i Int. on 11(3 6*. 
(lays at 6 %. Divide by 3 to Snd .ODIA " " 3 ( 

it«t.3);, Subtwtl Ui Und il nt f^O^ " " Af. 

4i(. aooo 

9. Multiply by S.OOO lo And Uie in- T3}|fi,565g 
te»st on *2,000. .076 -1- 

8, This is simple inl«rest, L-ounting $5.48. Ans. 

360 days Ui the yenr. In ex*cl interest. 365 days are counted Id 
the ywir, Tlio answer is ^ or ^ too large. To find the eiwi in- 
terest, thon, subtract Vi ol thie simple interosL 

Or ; 1. MuUjply the prindpal by the rate IS.GiJe- x 4 x flGi _ 

by tiie number of days, divided by 365. WO v-98S- 

8. Wort by cancellMion. ^ ^ »5.4a*Aiia 

Euct int«n«t is to be found only when !^>e(dfied. Ii is used, bo*' 
erct, by IhcU.S. gnvprnnient and by England, and by nuDybuib 

3. VmA thc>(>xal^t intorestoD «1.050.60 for 8 mo. 19 diLst e«, 
S. What \» Ilie oxaot interest on a mortgage for ^,300 (or 
' ' " *^ at ; !*: ? 

\ the cx*i-t. iiiteTOBt at S *. on a no*.? for M.OW 
■l(«fl. and v«a.>4wc^\1.\«S«.'» 



EXACT INTEREST. 
747. What Is the exact Interest on the rollonln? I 



«140.66 


i »59tl. 


?. • 958.76. 


10. »1,S63. 


»e20. 


S. *375.80. 


s. »1,135. 


11. 11,781.50. 


$367. 


c, »n5. 


9. «1,339. 


IS. tl,540. 



1 



748. Find the amoiiuts In the preeedlog. 

PROBLEM II. 

749. To Hnd the part that one nnmber is of another. 

"Rate = Interest ■+■ Interest at 1 i. 

Note, — The ftmount and the principal being given, the interest may 
be found by Bubtraction. I 

1. At what rate wiU *12,000 gain t4,218.50 in 5 yr. 4 mo. ' 
i 27 da. ? 

The interest on |12,000 for 5 jr. 4 mo. 21 da. at 1 ;t is 1949. 
|4,318.B0 is the interest at aa many per cent, aa t649 is contained 
times in HS18.60. ' 

2. If the interest on 1625 for 1 yr. G mo. is J42.18J, what 
B the rate of interest ? 

3. $9,000 draws $G as 6 days' interest. What is the rate ? 

i. What ia the ratu of interest, if t590 amounts to I634.2S J 
in 18 months ? 

. What is the rate of interest on t500, if the amount for ] 
'3 years 6 months is $657.50 ? 

If the amount is $1,899, the principal 1,800, and th« j 
time 11 months, what ia the rate of interest ? 
T50, Find the rate of Interest on the following : 

Priniiptl, Timt. lEUmt. 

I. $ 195, 4 years 6 months, $87.75. 

i. $ 350, 6 months, $ 13.25. 

5. $ 400, 163 days, » 11.70. 

i. $1,500, 1 year 2 months 21 da^ft, % 1?..^*, ' 

s. tl..75Q, 3year 4moiitba, ^iW-WsJ 



751. Find Uie rate of Interest in tlio following : 




3 years, 

1 year 8 months, 

3 month a. 



11421.25. 

n>615.35. 

*1,339.00. 

11,985.88. 
10 months, *1,234. 

1 yeur 3 months 17 ilaye, tl,65C. 

TA3. To fluii tlie time, the principal, Interest, and rat« beln^ 



Time = Interest -i- Interent for 1 year. 

1. If 870 is paid for the use of #500, when the rate 



%Tm it80)$T0 



IISO.OO 



interest is 6 ^, for what time is tho money lent ? 
EKplanation.— 1. Multiply |500 by .06, 

finUint; $:S0 or 1 yoar's interest. 
2. If $:jO is one year's interest, ITO is as 

many years' interest as fSO is contaiaed 

timefi ill $70, or 2i years, which eqitaU 2 

yr. 4 mo. Ans. 

2. What time lias a note for $1,050 to rnn, if tho intereer 
for that time at 8 ^ is 1429 ? 

3. Mr. Arnold, hy lending $3,500 at 7 ^, gained »96a.50. 
For what time did he lend the money ? 

4. In whiit time will *3,C00 gain 1930 at G ^ ? 

5. In what time will $4,500 gain $l,8(i8 ;it 4 ^ 



753. Find the lime in the r<>llnwiDg: 



1. $ 600 ; 

*. $1,250; 

S. $1,800; 

4. $4,000: 

f. $6,000; 



H^te, IsWrut. 

C ^ ; $ 126.00. 

4^; $ 262.50. 

8 ;^ : $ 325.20. 
7^; $ 970.66|. 

9 fi; $1,453.50. 



PrintiplL 


RiU, 


C. $ SOO 


H*; 


7. $1,600, 


H*; 


s. $ 450 


8 fl; 


9. 44,800 


10 !t; 


\io. »n,&wj 


, !> +■, 



IituHL 

* 54.00. 

$ 308.75. 

$ 58.80. 

$ 836.00. 



I 



1 



INTEREST. 377 

PROBLEM lit. 
751. To flud a naDibor, n piirt being Kifen. 
Principal = Interest ■*■ Rate. 

NoTK.— Tlip arniitiiit tiinj' be found by addiiig Die principal and the 

1. What is the principal, if tlie interest for 90 (lays, at C %, 
Is tl4.31 ? 

niQ iiiterust on %\ for flO days at * is if.Olu ; |14.31 is Ibu iiitoreat 
on iks many dollars an (.015 is contained times in 1(14.31, 

2. If money lent for 7 months at 4^ <£ earns J310, what 
is the sum lent F 

Money lent for 20 years at 10 ;( yields J1,000 interest ; 
what was the amount lent ? 

4. The interest on an investment for 3 yr. 9 mo. 37 da. at 
4 !* ia $1,478.62J. What was the principal ? 

5. What principal will yield an interest of 144.87 for S yr. 
10 mo. at 6 jg ? 

T95, Find Uie priiH-[|>iil In the foHowlug: 



1. 13.15, 


108 days. 


M. 


t. «114, 


2 yeara 3 months. 


8*. 


S. til. 00, 


11 months. 


i*. 


4- *13.38, 


1 year 7 months R days. 


Oft. 


B. t.S9, 


4 years 8 months 15 days, 


wa. 


6. la 1.59, 


1 year 4 months 28 days. 


mt. 


7. »278.%, 


8 years 2 months. 


7*. 


8. *135.72, 


2 yeara 10 months 20 days. 


9*- 


9. »409.37, 


11 years 2 months. 


e*. 


10. »I44, 


128 days. 


mi.. 


11. t4,305. 


1 months. 


6*. 


IS, »539, 


9 years 9 months 18 days, 


11* 


N'or 


.— PinJ the amouQlA in L'he ^recBAinfttve-TOi^wt 


^ 





1 


^^^1 


S7B 


IHTEHEST. m 

PROBLEM IV. 


m 


7M. To flnd a noiiib*r, the number pliis a part being glten. 


PHneipat 


= Amount -»- Amount of$l. 




1. A man lending 


a sum of money for 1 yr, 8 


110. at c i 


interest, received at 


the end of the time »220. 


What ™ 


the sum lent ? 






fl.lOisLhe amount of |1 for 1 yr. 8mo.nt6% ; |;330 is 


the amwint 


of ns manj dollars tu 


tl.lO is coriUined times iu 1(230. 




2. A note for a certain sum is due in 2 jr. 6 mo. 18 da., | 


with interest, money 


heing worth 7 %. If »3,064.I0 is suf- 


ficient to pay the note with interest, what is tlie face of the ] 


note? 






3. What principal 


will amount to *1.0.3O.2O in 2 


yr. 7 Dift 


34 da., at 8 ;* ? 






i. In paymeut of 


a bill, a merchant offers an 


interert- 


bearing note. If the note in 9 months 13 liays. 


at 9 Wl 


cent, interest, amounts to *l,38i.(;0, what is the face of the | 


note ? 






rsr. Find tlie prln 


ipnl in the following! 




Aiuimt. 


Tint. 


lik 


1. «660.00, 


1 year 8 months. 


n. 


g. $503.00, 


1 year 5 months 10 days. 


ei. 


3. tl,996.35. 


1 year 6 months 21 days. 


tt- 


+ «2,286.00, 


3 years C months 27 days. 


n- 


e. $6,237.50, 


2 years 9 months. 


9!t 


fl. $12,133.33^, 


4 yr. 3 months C days. 


6^ 


7. 13,108.00, 


9 months 18 days. 


^^ 


^3i, 


1 year 1 month 13 days. 


s*. 


f 


2 years 4 months 15 days. 


«it 


H), 


3 ^aata 6 ■Kv«a!Oa*'i\ 4.».-3^ 

ft. 


■<■<,■ 






^^^^1 



7*8. The following is a table of the 

of interest in the different states : 



879 

ler cent. 



.„™. 


i 

10 


10 


STATES. 


% 

10 


ii 

1 

10 


„™. 


5 


H 


.l.l,.m. 




NowMeltcolT.). 
Nortli Carolina... 
Ohio 




11 






















•uSbVi^ci.:::: 




















Delsware 


i» 




■WyomlnR 














10 



t la certain Jocalitles 



TS9. The following is a table used by bankers and others for 
computing simple interest, the inturest on II, or on £1 being : 





X 


5. 


i* 


1* 




4X' 


B* . 


OX 


'. 












Ds. 


































































































































I 




K 














JWH3 


































































































































































































































































si, 




iU 










" 
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INTEREST. 




MISCELLANEOUS PROBLEMS. 

760. Oral Problems. 1. How much interest must a msn 
pay for the usu of iSOO for i years at 6 ;( ? 

2. If $9 is 3 years' interest on 150, what is the rate of 
interest ? 

3. What principal will bear |6 interest ir 3 years at a ;( ? 

4. What sum will amount to 143 in 1 year at 5 ^ ? 

5. If $400 is leut for 1 your at G| %, what amount nuiit 
be paid to the lender at the expiration of the time ? 

G. What is the interest of 8300 for 3 years 3 months at 4*? 
■ 7. In what time will any sum double itself at 13 ^ ? 

8. A man lendti 1200 at 6 ^. For what time does he lend 
the money, if the interest amounts to $18 ? 

9. If $400 is borrowed for 2 years 6 months at 5 ^, what 
amount must be paid at the end of the time ? 

10. At what rate will S500 yield *100 in 3J years ? 

11. When tho interest is #36, the time 3 years, and the raw 
3 ^, what is the principal ? 

13. IIow long will it take 1.20 to gain $2.25 interest at a * ? 

13. What sum wilj amount to $31.30 in 1 year at 4 ;( ? 

14. Mr. Howard invests $400 at 5 j^ interest. What is ibc 
amount at the end of 6 years ? 

15. What rate of interest must a man receive for the use 
of his money to earn $180 on $1,000 in 3 years 3 montha ? 

16. How much money must he lent to gain *!>0 interest 
in 1 year 8 months at ;^ ? 

17. If $70 ia loaned for 1 year 6 months at li ^, liow luuuli 
interest will it earn ? 

18. A debt with interest for i years at G ^^ amounted W 
•336. What was the debt ? 

19. What is the interest an *100 fur 18 days at 6 ;(! 
Vis tho amount ? 

fc how many days vjWWoVI ^avalt.X'.i a.\.t, ■^.t 



MISCELLANEOUS PROBLEMS. 281 

761. If ritten Problein§. 1. What is the interest on $95 
for 2 yr. 9 mo. 27 da., at 8 ^ ? 

2. What is the difference between the interest on $600 for 
1 month at 6 ^ and for 1 month at 6^ ^ ? 

3. A buys a farm for $1,100, to be paid in 18 months, with 
interest at 6 ^. What was the amount paid ? 

4. What will be the gain or loss in interest, if $1,500 draw- 
ing interest in New York is lent in Kansas for 115 days ? 

5. Edward Hill loans $1,200. If he receives $1,000, as 
interest for 20 years, what rate of interest does he receive ? 

6. If $800 drawing interest in Utah is invested in Texas 
for 3 yr. 6 mo. 24 da. at legal rate of interest, what is the 
loss in interest ? 

7. To what sum does a note of $120 for 103 days amount, 
with interest at 6 ^ ? 

8. If a note for $324 is drawn for 3 months at 7 ^ what 
is the amount of the note ? 

9. At what rate will $1,000 double itself in 5 years ? 

10. What is the exact interest on $322.50 from Feb. 8, 
1887, to March 1, 1888, at 6 ^ ? 

11. What is the difference between the common and the 
exact interest on $250 for 3 months at 6 ^ ? 

12. If the interest on a sum of money for 1 yr. 3 mo. 18 da. 
at 5 per cent, is $86.45, what is the sum ? 

13. At what rate will any sum double itself in 12 years ? 

14. The amount of principal and interest for 5 yr. 11 mo. 
1 da. at 8 ^ is $1,402.51. What is the principal ? 

15. The interest paid for the use of $2,100 for 100 days 
was $26.25. What was the rate of interest ? 

16. What rate of interest does a loan of $2,500 for 20 years 
require to double itself ? 

17. If $180 at 4 ^ in 3 yr. yields $21.60, what rate will b^ 
reguired to have the same amount oi mteY^^\, Ya. ow^ ^<$ast' 



INTBIREST. 



18. A loan of WoO at 12 ^ yields «60.SO. Find the 
for which the money is loaned, 

19. Whiit is the riite of interest, if the interest on 11,500 
for 1 year 10 months ^4 dnye ia tl2S.2d ? 

20- If a loan of tUOO at 7^ ^yields $900 interest, or double! 
itself, what is the time of the loan 'f 

21. How long must $541.31 draw iutereet at 5 per cent tO 
amount to tTdO.aa ? 

■Hi. At what rate will »2,000 gain »3IJ in 81 diiys ? 

23. What ia the exact interest on fl,(.IOO from April 17 lo 
August 11 of the same year, at 6 ;^ ? 

24. What is the interest at 3 ;i of 43,000 for .3 yr. 3 mo, 
3 da. ? 

25. At what rate will $500 gain *4.58J in 3 mo. (i da. ? 

26. If $400 at interest for 10 years amounts to *700, what 
is the rate ? 

27. 18 days' interest on 11,000 is $3. What is the rate ? 

28. Find the difference between exact interest on $3,1160 
for 133 days at 6 %, and interest ae ordinarily computed ? 

29. Find the interest and the amount on $1,160.60 for li 
montlis at 9 ^. 

30. The interest on *60 for 5 yr. 8 mo. 18 da. is $34.30. 
What is the rate of interost ? 

31. What is the interest on *4U0 from Deo. \<.\. l^SiS. lu 
May 13, 1884, at 7 ^ ? 

32. B gave a note of $1)00 payable in 4 months. What was 
the rate of interest, if he paid $614 for the note when dnfe ? 

33. Find the amount and interest on a note of $250, from 
April 11, 1885, to March 7, 1886, with interest at 6 i. 

34. What was the interest at 6 ;g on 15,000, in U. S. 5-20 
bonds from Aug. 15 to Dec. 30, 1875 ? 

■ds were bonds reileenanlile at any time, at the oplion of lb* 
wnt, between 5 wii "iCl \tftt=, ^tiiio. Wt 4«\a oV 'OwaaWni. 



COMPOaND INTEREST. 

35. A loan of tlSjOOO draws *405 interest every six 
lonths. What rate of interest dooa the money draw ? 

36. Wiiat principal will yield $53.40 in 1 yr. 1 mo. 3 da., 
t 8 per cent. ? 

37. Find the interest on SI, 100 for 37 days at 1 ^. 

38. Tlie interest and the principal amount to 11,905, in 
jr. U mo. at 6 %. What is the principal ? 

39. A loan of $7,000 produces »l,3(i8 at 6 ^. 'V 



40. The rent of a honse valued at $6,000 \& $41.66| per 
lOnth. What rate of interest is the rent ? 

COMPOUND INTEREST. 

T63. To find the conipuund interest. 

1. What is the coniponnd interest on *250 for 2 years 5 
months 3 days, at 8 ^ ? 



1.08 



Amt. 3dyr„ tBBl.UO 
1.034 
IIHWO 



$270.00 Amt, Istyr. 



¥301.31440 

$350.00 

% 5l'.51 Ana. 



E^ilanatloiL 

1. Multiply the 
principal b y 
1.08 to find 
the amount at 
the end of the 
first year. 
3. Multiply $370 
liy 1.08 to find 



1 
I 



$S01.(10 Amt. 3d yr. 

tie amount at the end of the second year. 

3. Multiply $391.tt0 by 1.034 ($.034 being the interest on $1 for 5 mo. 
3 da.) to find the final amount. 

4. Subtract $350, the first principa], from $301.51, the final amount, J 
to find the compound interest. Ana., $51. ill. 

Taa, To And the compound interest, find the amonnt for 
ich year (or half year, or quarter year, when compounded 
imi-annually or quarterly), use it as the principal for the 
Bxt period, and subtract the first princt^iiil ftoia tt« \aa^ 
•nount. The remainder is tlie compoimA ^■uteTe^. | 



Hl^^l 


V ^^^^^^^^^1 


Tfrl. Find the compound Interest In t)ie follontng: ^^| 


Fticd,»l 


Bito. Time. ^^H 


1. laoo. 


3 ^, 3 yr. 4 mo. 15 da. ^^1 


«. »3a5. 


i^, 4 yr. 3 mo. 10 da. ^H 


S. «564, 


5 ;«, 3 yr. mo. 1^0 da. ^H 


4. »836, 


e^, 4 yr. 8 mo. (! da. ^| 


i. «910, 


7 ^, 3 yr. r> mo. IS da. ^H 


FHuim 


lUU. ^H 


fi. tl,250, 


5 ;£, 3 yi'. 6 mo. ^H 


7. t-i,630. 


8 ^, 1 yr. S n>o. 15 da. ^H 


*, 13,155, 


4 ^. -2 yr. G mo. 10 da. ^H 


9. «4,030, 


6 ;£, 1 ^H 


10. 15,600, 


8 ^, 1 yr. 1110. 5 da. ^^M 




ill Ex. 6. 7, and g mni-annital/y ; in 9 sb^^| 


yt;(tr(eWy. 




T«5. ThefollowingisatableufleaincaleuiatrngcompGuad 


interest, showing the amount of «1, or of ill, at 3^, 3, 3i, 4, 


5, 6, 1, and 8 per 


cent., compound interest, for imy number 




Di years, from 1 to 20 : 






,„™ 


,K„. 


Sperceal. 


.^=p.rcL 


4per«ot 


9 por ceni. 


6 per cent. 


7,«r.™t. 


epCTeenl. 




; 


1.07BS91 




1H-TW3 


I'losesB 




l.OfllMOn 

1 '21134— 
S3b_B 


f:i«^ 


I'.ISMOO 
l,S5fl7I3 




8 




MUSS 
Mb 


SHfO 


2658 

aGssus 

Si 


W00B8 
B!»88S 




Lsawmi 


l!(«>IIU06 
3.168826 






U 


44»»K 




gnTi 


■i30*M 


-lit SB 
»<504 

rvwa 
rmx 


StM^ 


sisBSifla 


2.331639 
2.719634 




/ 


e 

9 

" 1 


s 

SBSH 


fldO 


iBirs 1 u'^>3 


8SS7S 

Bsaagg 


ssnaaa 

SSfTIO 


3:8WK-*5 


3.4a^!HB 




^^^ 


^^ ^^ 


d 



BUSINESS FORMS. 

7©6. Business forms are generally printed in blank, and, 
kvhen used, they have the proper names, amounts, and dates 
ivritten in places, which, in the following forms, are indi- 
3ated by dotted lines. 

9'6'y. RECEIPT ON ACCOUNT. 



%.75Q, New York, P.?^:.A rss9^ 

§leJCeixrejft from ^^rn^^s Johnson, 

Seven hundred fifty dollars on account. 

William Perry. 



9'«8. RECEIPT IN FULL. 



$430., Savannah, J}^n±.Pj. r8S.9, 

%tttiVit& from 9.^.9rM?.:¥.9TT.^.i 

Four hundred thirty dollars, in full of a^cc't to date, 

Terence TomZinson, 



769. BANK CHECK. 



N o. 1527:^ St. Lou is, Sept. 18, ^^^g. 

Pay to the order of W*^P^L.^.?^.^.9^.?. 

Three hundred thirty-seven ^loo S^H^tTB 
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INTEREST. 



yyo. 



PROMISSORY NOTE. 



%93q. San Francisco, Mar. 19, rsa ft 

Qne,7rignth after date...„w^^.„..proniise to pay 

to the order of TS^yl9LA..Q9.:A. „.„ 

Jfine hundred thirty .^loo Sttll^tJS. 

at the .?^r.^...'^!^ttkP.Vf.^...^^ 

Value received. 

No.."?^.' ... DKxe.^Pri^/^l^?.'. BcM ^ Brown, 



ri. 



DRAFT. 



%IMA:. Nashville,._.j2?.^„JA_/<?^ii 

...THyr^:^. ^P'V.^ ^fP^^ sight _ pg^y ^Q i^jg 

Order of M.^TM jM^^.PP'y... 

Fourteen hundred twenty-five ^roo W^tiXXSiXS* 

Value received, and charge to the account of 

Jo ^oote & Tatcoii, ) 

Lo^en7^€ass" \ ¥.^'^^1^.3'^^' 



772. 



BILL OF EXCHANGE. 



Exchange for £.f.(?M. Philadelphia,...„r^?.^.:A...r<y^.„7: 

^t .^igTtt of this First of Exchange, 

(Second and Third of the same tenor and date unpaid,) 

Pay to the order of .^.9h9^T.^...9l^h^^^^ 

Two Thousand Pounds Sterling, 



for value received, and charge the same to the 
account of 



7*0 Jones, Smith & Co., 

London y Eng 



M. A. PtW, § Co. 



\^ 
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773. A promissory note is a written promise to pay 
a specified sum of money at a specified time and place. 

A joint note is one in which two or more jointly make a promise to 
pay. A joint and several note is one in which two or more make a 
promise for the full amount of which each one is liable. 

774. A promissory note is negotiable if, without condition, 
it is made payable to the order of a certain person or if it is 
made payable to bearer. 

A promissory note is sometimes said to be bankable^ when it is made 
payable at a bank. 

775. Interest is not computed on a note, unless specified 
in the note, or unless the note is past due. In interest-hearing 
notes, the words, with interest, occur in the body of the note. 

A note or debt drawing more than legal interest is said to be umirioua. 
Each state has laws imposing penalties upon creditors for agreeing 
to receive usury. 

776. The face of the note is the sum to be paid, as 
promised in the note. 

777. The amount is the face plus the interest. 

77§. The maker or drai¥er of the note is the party that 
makes the promise by signing the note. 

779. The payee is the party named in the note, as the 
party to whom the money is to be paid. 

7§0. An Indorser is one that signs his name on the hack 
of the note, and is thus made security for its payment. Each 
holder indorses the note when he disposes of it. 

The payee is the first indorser. 

7§1. The holder of the note is the party that owns it. 
7§2. The days of grace are the three days allowed by 
law or by custom for the payment of a note after it is due. 

If a note is not paid on or before the last da^^ oi gt^^e,^, «* lotxxvsjy TvRJC\syei 
of protest is sent to its maker and to eac\i miioTc^^t. 



BANK DISCOUNT. 

T83. Bank dlMcount is tlie charge made by a bank for 

wlvaiieiiij^ mouey on ii note betore it ia due ; it is the simple 
interest on the face of the note from the day of disconnt 
to the day of iimtiirity. 

TM. The daf ofmatHrltr is the last day of grace. 

NoTK. — The lerm of discount ia the time fromthe duj of discoant U 
tbu iky or maturity, including tlie thrM days of grace. 

7S<t. The proceeds of a note iB the face of the note lea 
the discount, 

780. If a note is not paid by tlie maker on or before the 
last day of grace, a protest, or formal notice of the fikct k 
sent to the indorsers. 

rsr. Tn applying PtntCENTAGE to Bank niseonnl tlie 
face of the note is the base; the discount ia tho percentage: 
the proceeds is the differeitce ; and the rate of di«counl \i 
the rate as in pereeutage. 

Note. — In iiiltreat-bettring notes the amount is the base. 

PROBLEM t. 

rsit. To Had a part or a number. 

Hank liiacount = Face i Rate x Time {plus 3 days), 

Note,— In interest-bearing not*s, nniHiply the aiuouot by the rate I? 

the tiiDB plus three days. The face, or, in interest-bearing iii>t« 

ttie amount minus the bank lUscouDt, equals the proceeds. 

1, A 30 days' note for 8500 was discounted at a bank, on 

the lUiy it wiis drawn, at 6 ^. What was the bank disconnt? 

I'l," tiinii of discount is 33 days. The bank discount 

56 (the bank diacoont ui\ %\ ioi 1'i i5i.-i-i>. Kiia>. 
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BANK DISCOUNT. 
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2. A merchant has a 60 days' note, drawn July 6, for 11,000 
discounted by a bank July 20. The rate of discount being 
6 ^, how much money does the bank give for the note ? 

The day of maturity = Sept. 7. The term of discount = number of 
days from July 20 to Sept. 7 =- 49 days. The bank discount = 
$8.17. The proceeds = $1,000 - $8.17 = $991.83, Ans. 

3. A 30 days' $1,500 note, drawn May 10, was discounted 
on day of date at 7 j^. Find the bank discount and proceeds, 

PROBLEM 11. 

7§9. To find what part one number is of another. 

Mate = Bank JDiscount for 1 year h- Face. 

1. The bank discount on a 60 days' note for $200, dis- 
counted 30 days after date, is 11.10. What is the rate ? 

The term of discount is 33 days. The bank discount for 1 year = 



33 


— ^x<o. ^l.fJ . 


■ ^fjyjyj — .vfv/j \Ji. v» ^. 




790. Find the bank discount on the following notes ; 




1. 


2. 3. 


Face 


$210. 


$405.30 


$917.50 


Date 


May 10 


Jan. 26 


Sept. 18 


Time 


3 mo. 


60 da. 


3 mo. 


Kate 


^i 


6^ 


m 


Due 


Aug. 10/13 


March 27/30 


Dec. 18/21 


Discounted 


May 10 


Feb. 25 


Oct. 13 




4. 


5. 6. 


Face 


$800. 


$1,265.36 


$675 


Date 


June 15 


July 31 


Nov. 27 


Time 


6 mo. 


90 da. 


30 da. 


Rate 


hi 


8^ 


10^ 


Due 


Dec. 15/18 


Oct. 29/Nov. 1 


Dec. 28/31 


Discounted 


AMg, 4 


Sept. ^ \ \^^^« ^ 


19 
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INTBRKST. 




791. Find 


the proceeds of the followiii^ motes : 






1. s. 


s. 


Fttcio 


1512 


$390.15 


$687.59 


Date 


Feb. 28 


Oct. 9 


Feb. 17 


Time 


2 mo. 


4 mo. 


75 da. 


ItlitO 


H^ 


7i^ 


9j^ 


Due 


Apr. 28/May 1 


Feb. 9/12 


May 3/6 


Discounted 


Mar. 3 


Jan. 1. 


Apr. 10 




4. ft. 


6. 


Face 


1745 


11,184 


$3,126. 


Date 


Dec. 23 


Apr. 27 


Mar. 12 


Time 


3 mo. 


60 da. 


90 da. 


Itato 


4J< 


6j< 


4j^ 


Duo 


Mar. 23/26 


June 26/29 


June 10/13 


Discounted 


Jan. 29 


Apr. 27 


Mar. 31 




PROBLEl 


yi III. 





T9ii« To find a number, a part bein^ ^iyen. 



Face = Bank IHscoufU -t- Bank JDiacaunt of $1. 

Proceeds equals face minus bank discount. 

1. A bank charged $12.40 for discounting a 90 days' note 
at 6 ^. What was the face of the note ? 

ft 

The bank discount of $1 for 93 days is $.0155 : $12.40 is the bank 
discount on as many dollars as $.0155 is contained times in $12.40, 
or 800. Ans,, $800. 

2. If $5.50 is charged for discounting a 30 days' note, how 
much money did the owner of the note receive, the rate of 
discount being 8 ,*^ ? 

The bank discount of $1 for 33 days at 8 !^ is $,0073J. Thefaceofthe 
inals $5.50 -r- %.QOT^, ox %;^- '^Vi<& ^soceeds equals |7S0 
»r $744.50. 
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PROBLEM IV. I 

783. To find a. uumher, the uiuiiber luiuua a purt being gifeiitl 
Face = Proceeds -^ Proceeda of $1. I 

Bank dtscDUiit equals face minus pToceeds. ■ 

1. The proceeds of a 60 days' note, discounted at a bann 

at fi %, was $890.55. What was the face of the note ? ■ 

The pr(x:eeds of |1 for 63 Uays at 6 ^ is |.»tf95 : ^90.S5 is the pna 
Cecils of as many dollars as $.9895 is contained times in f 890.5S, dW 
900. Alls., $D00. ■ 

MISCELI-ANEOUS PROBLEMS. I 

794. Wrilfcii Problciiw. 1. A note for *1,800, dated! 
June S, 1881, and payable GO days after date Ie diBcounted ad 
5J per cent., on July 5. What is the proceeds ? ■ 

%. What is the bank discount at C per ceitt. on $340 dufln 
in 90 days ? I 

3. What is the face of a note the proceeda of which arafl 
»1,491.75, time 30 days, rate of discount 6 ^ ? I 

4. What is the hank discount at 1 per cunt, on $560 dnev 
in GO days ? I 

5. What is the bank discount at C^ per cent, on t3,000 dnc^l 
in 60 days ? 1 

6. A hank discounted a note, giving the owner of the notftS 
^592.65. The time of the note was 60 days, and rate of dis>fl 
■ count, 7 per cent. What was the face of the note ? m 

1. A aisty days' note for $950 was dated and discounte^J 
ai a bank on the same day at 6 per cent, per annum ; require^B 
the discount and the proceeds. fl 

8. For how much must a note be drawn so that, whc^n 
,4iscounted at bank, the proceeds will be 43,938, Uiaft H 
SO days and rate of discount 8 per ceut.? H 



-^j^ IXTEBEST, 

9. Find tlio profroeclg of the following note, if discounted 
on itH date at a bank at per cent.: 

$1,250 Galybstoh, cAifi/! 1, 1887. 

Four months after date, I promise to pay Silas Gregg, or 
ord«;r, tw«?lv(5 hundred flfty dollars. 

Value received. Gray Cheever. 

JO. A notii for ♦.'J25 for 3 months at 8 per cent, interest is 
dimjountcid on date of note. What were the avails of the note? 

11. Find tlio face of a note payable in 30 days, rate of 
di8(;ount being per cent., and proceeds, $497.25. 

12. For liow niudi must a note for 60 days be drawn, that 
the proceeds sliall be *1,()50.G0, at 10 per cent, discount? 

13. Find the disciount and the proceeds of the following 
note, di8(H)unted at jj^, Oct. 4 : 

|r>(U)/25. Cleveland, O., July 1, 1887. 

Five montlis from date T promise to piy to the order of 
Henry Allen live hundred sixty and ^^ dollars. 

Value iweivod. William Roberts. 

14. For what sum must a note l>e drawn to yield $149.12^, 
time 30 da vs. nito of disiH>unt (> ^ ? 

KV For what sum must a nolo jvivable in 60 days, dis- 
on>T:iiir\l at S ^v. Iv dnjwn to yield f l^;>,:iJ5 proce^eds ? 

>V Whai is the time of a m>ie for H^^'O. when the bank 
iiiLT^c^ #4,;S> for diswuniius: ii a: t^ « ? 



£11. ^^ - f aiiT>f ,*i! rrTfc.'v.. .x fti'' .^ii^^. Attn. 



TRUE DISCOUNT. 

TOS. DiBcouiit in u sum deducted from a debt or from a 
irice. 

796. The present worlh of a Bum of nioiiGy payuble 
without interest at a future time is the money wliich at 
iutereat for the given time will amount to that sum. 

TBT. True discount is the difference between the present 
'ortli and the face of the debt ; it is the simple interest oa 
lie present worth of the debt, for the given time. 
Note. — Bank discount is thu intereet riu the face, or fulure worth of a> 

debt; that is, it ia interest on prasent worth and interest. 
798. Bank discount differs from true discount in includ- 
ng interest on interest, und in charging interest for the three 
lays of grace. 

In tnia iliacount, interest is nnt c^hargeJ for the ilays of grace. 
W. In applying PERCENTAGE to Trae DlNcounc, the 
lent worth is the base, the true discount ia the percent- 
age, the face of the debt is the amount, and the rate of 
Interest is the rate, as in percentage. 

PROBLEM I. 

§00. To And a part of a numlit^r. 

True Discount = Present Worth t Rate x Time. 

The amount or faca of a debt equals llie present worlli \i\us the true 
discount ; or, the present north equals the lace minus the true < 

Ir With t700 cash, a merchant discharged ii debt due 
year 3 months, money being worth 6 %. How umch ? 
iscomited for present payment of the debt ? 

The true discount equala ''^t^*' " = V'a.tfi. kto.. 



I 



I 



3. What is the amount of a debt due in 1 year G montlu 
24 days, if 4960 cash will settle it, money being worth 8 K ? 
The true iliaciniiil equals t«W ■ » ■ '»■» = |i20.3a. The amount ol 
the d«bt tquiUa |1W0 + ^120.32, iir f 1,IMI.32. 
PROBLEM II. 

SOI. To Hii<l whwt purt i>hi> niimlK'i- in uf anather. 
Rate = True Dincouut for one year -t- Present Wot 
1. If a Ann deducts t9fi for prepayment of a debt of 
tl,296, due in 1 year 4 mouths, what rate of discount does it i 
charge ? 

|9fl i8 the true discoant on |1.300 for 1^, or J years. The trne dis- 
toiinl for 1 yew h ^m -^ }, or *W. Tlia rule of diseouiit is ^ .« i| 
*l,a(W. 1.iiu t-ros,'iit. wnrlh. AiiH., li f. 

PROBLEM HI. 

803. Tu And n namlinr, a part being glTen. 
I'resent n'orth = Face -i- Ainom 
The fftte is llie amount of tlir presKiit worth. 

1. How much cash is iiuedwi to pay a debt of #3,718.75, 
due in 1 year 3 months, money being worth T f^f 

%\ of the pref*nt wortli (unounls to fl.OSTS iu 1 yr, 3 mo, at 7^ 
Then^ aiv hs mnny dollars of pn^nt worth in t3.718.75. as fl.OmS 
• is tonUine.! Limes in »3,7ia75. or 3..'iO0. Ana., ifa,500. 

2, If a man pays cash for a debt of t3,14S.50, du6 in 6 
months 10 daya, how nmeh ia discounted, money being 
worth v» i ? 

The pitwent worth. t3.H3.50 -t- tl.WTS equals t3.000. Th« true dis- 
«Nint m|u>Li t^. U^W - t3.D0<). or tl43..W. Aii& 

' • ""iftt is Ihe present worth of 11.500 due in 2 years fi 
\«ni money ^s -Mort-Vk ft * "; 
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PROBLEM IV. 

S03. To find a number, the n amber plus a part being given. 
Present Worth = True Discount -j- Interest on $1. 

1. For making cash payment of a debt due in 2 years 8 
months, a merchant has $240 deducted from his bill. How 
much did he pay, money being worth 6 ^ ? 

.02 

The interest on $1 for 2f years equals SlJi^j^?;:^ = |.16. If $.16 is 
deducted as the interest on $1 of present worth, $240 is deducted 
for as many doUars of present worth as $.16 is contained times 
in $240, or 1,500. Ans., $1,500. 

2. If $210 is deducted, for present payment, from a debt 
due in 1 year 6 months, what is the present value of the 
debt, money being worth 7 ^ ? 

The true discount on $1 for 1^ years equals $1 x .07 x J = $.105. 
$210 is the true discount on as many dollars as $.105 is contained 
times in $210, or 2,000. The face of the debt equals $2,000 + $210 
or $2,210. 

8<Nl. Find the present worth and the trne discount on the 
following : 

1. $540, due in 1 yr. 6 mo., at 6 ^. 

2. $763.75, due in 2 yr. 6 mo., at 7 ^. 

3. $461, due in 3 mo. 20 da., at 8 ^. 

4. $1,594.50, due in 8 mo. 12 da., at 9 ^. 

5. $893.76, due in 9 mo. 18 da., at f ^ a month. 

§05. Find the face when the present worth, time, and rate of 
discount are as follows : 

1. Present worth, $945 ; time, 3 yr. 7 mo. 8 da. ; rate, 5 ^. 

2. Present worth, $1,200; time, 1 yr. 3 mo. 24 da. ; rate, 7 J ^. 

3. Present worth, $1,512 ; time, 75 da.; rate 8J^ ^. 

4. Present worth, $387; time, 2 yr. 2 mo., 19 da. ; rate^ 
^ ^ a month. 



f Uw Um* w%m U« prMMt wnrtlt. bt«, aed rate 
mn a* Ml>ws : 

1. Pmrni worth. #500 : fw-e, (■>4o : rate. 6 ^. 

2. Present worth. »«Ki : fac^. »694.40 ; raie, 8 ^. 

3. Present worth, »y<JW : fao*. ♦1,05».1*0 : rate, 7 ji. 

4. Preaent worth, »I,8tK» ; face, »2,177.25 ; rate, 6 )(. 

HISCELl^NEOUS PROBLEMS. 

S«r. Wmirn ProbleHM. 1. Which is more profitabt? 

to the coal dealer, and how much mora, to sell coaJ at tG.'i 
cash or #7.50 on 6 moDthe' lime, inonej being worth 10 i ' 

2. Mr. Hayes owes #636, dne in 9 months. How mud 
should be deducted for present payment, money being wor^i 
S%? 

3. Bought #834 worth of merchandise on 4 months' time 
and sold for #875 cash. How much was gained, money being 
worth Qi? 

4. Mr. Edwards owes #810 due in 3 months, #930 due iu 8 
months, and #1,575 due in 12 mouths. How murh does he 
require to make present payment of the three debts, money 
being worth 5 ^ '^ 

5. What is the diflerenco between the bank and the true 
diBcount of #2,765, due in 1 yr. 8 mo. 13 da., at 6 ;S ? 

6. A man, owinga bill of |3,174 on time, liquidates it by 
a cash payment of #2,000. Money being worth 6 ^, for whal 
time was the hill incurred ? 

7. If #3,540 was accepted as present payment of a note for 
#4,U8.20, how long had the note to run, money being worth 

8. ,4„inerchant owed #4,761.40. If #565.60 was deducted 

'i payment, liow much time had he in whicli to paj 
loney being 'ooTtV % ^i "i 
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9. What is the face of a debt due in 1 yr. 3 mo., without 
interest, for which 13,000 in cash is accepted, money being 
worth 5 ^ ? 

10. A merchant pays with 12,880 a bill due in 8 mo. 20 
da. , without interest. What is the face of the bill, money 
being worth 7 ^ ? 

11. For what time is a note for $4,560 drawn, if its present 
worth, when discounted at a bank at 6 ^ is $4,000 ? 

The interest on $4,000 for 1 year at 6 ^ is $240. The term of 
discount equals the true discount, $560 -i- $240, or 2J years. Ans., 
2 years 4 months. 

12. If $560 is dedurcted for present payment of a note for 
$6,560, money being worth 8 ^, for what time was the note 
drawn ? 

13. How long has a debt of $2,439.20 to run, if $2,400 cash 
will pay it, money being worth 6 ^ ? 

PARTIAL PAYMENTS. 

94^. Partial payments are part payments of a note or of 

a debt. 

8W. The creditor is allowed interest not only on debts 
bearing interest, but on debts past due ; the debtor is allowed 
interest on payments made before due. The subject of Par- 
tial Payments adjusts the interest between creditor and 
debtor. 

NoTa '-Partial payments discharge first the interest due and then the 
principal. A payment not equal to the interest due is reserved, and 
united with the next payment. 

910. Indor§einent§ are the acknowledgments of partial 
payments written on the bach of the note, or other writte 
obligation. 
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INTEREST. 



Sll. Tnlted Statvi Rule. — 1. Oompnte I 
the principal to tlie time of the first payiueat, and, if this 
payment equals or esoceds the interest then due, add the 
interest to the principal, and from the sum subtract the pay- 
ment ; the remainder Will form a new principal, with which 
proceed aa hefore. 

3. If the payment is leas than the interest, compute the 
interest on the principal to the time when the sura of the 
payments shall first equal or exceed the interest due ; add the 
interest to the principiil, and from the sum subtract the sum 
of the payments, and treat the remainder as a new principal. 

§13. Written Problems. 1. Find what was due May 1, 
1888, on the following note : 

41,000. PniLiUELPHii, Jon, 1, 1888. 

For value received, I promise to pay Ralph Kogers, or 
order. One Thousand Dollars on demand, with interest at 6 
per cent. 

William Mason. 

The above note was indorsed as follows : 

July 1, 1886. *200 ; Sept. IC, 1886, «150 ; Apr. 23, 18g^ 
*30 ; June 1, 1887, t330 ; Dec. 13, 1887, tlOO. JJM 

Explanation. ^^^| 



Tr- Mo. Do 


Inlervala ot Time. 


P.,.e„t, 


,n...t. 


Principals 


1886 - 1 - 1 


mo. da- mo. 






$ 1,000 


1886- T- 1 


6 - i) = f> 


*300 


*30. 


t 830 


1886 - 9 - 16 


3-15 = 3.5 


$150 


*10.37o 


*690.375 


1887 - 4 - 33 


7- 6==7.2 


j* SO 


J «24.853 




1887- 6- 1 


1- 9 = 1.3 


U330 


1 « 4.4,57 


«469.715 


1887 - 13 - 13 


6-12 = 6.4 


*100 


*lo.031 


4384.746 


1888- 5- 1 


4-18 = 4.6 




« 8.849 


Ans. 



Find first al\ tW VnieivaU «!. \; 
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rThe work may bo written as follows : 



»1,000 UHTln. 


8H0.375 3d Prin. 


460.715 4th Pria. 


.03 


.030 


.033 


30.00 Int. 


4142350 


930430 


1000. 


3071125 


1400145 


1030.00 Amt. 


•24.833500 lilt. 


15.031 Int. 


300. Pay. 
U30.00 'Jd Prin. 


600, d75 
.OOfii 


4(!0.715 
484.74G Aint. 


.0121 
41500"" 


345 1B7 
4142250 


100. Pay. 
384.746 3lli Prtn. 


090000 
O.^TauO Int. 


4487437 Int. 
34.W.^3 


.033 


0. 

OlSTQ-^Amt. 
K». Pay. 


0110.37r. 

n8.715 Ami. 
3&0. Pay. 

m.ns 4ih piin. 


709492 

8.849158 Int. 
384.746 


e.375 3d Frio. 


$393,595 AnE. 



* PayniPiit less than interest. Compute interest on same principal to 
le o( next payment. $30 + $330 exceeds $34,853 + $4,487, | 

SIS. nerchanl§' Rule. — 1. Find the amount of the 
incipal, from the time interest commences to the time of 
^tlement. 

Find the am.ount of each pajment, from the time it was 
lade to the time of settlement. 

3. Subtract the sum of the amounts of the payments from 
le amount of the principal ; the remainder will be the sum 
le. 

S14. Written ProblenM. 1. What h due on the fol- 
aring note according to the Merohante' Rule, at the time of 
ttlement, Jan. 1, 1886 ? 

fSM. Brooklyn, N. Y., Jan. 1, 1885. 

For value received, I promise to pay Prank Mitchell, or 
tder. Five Hundred and Sixty Dollars, on demand, with in- 
terti at 6 per cent, Eichabd Kendall. 

-Pajments indorsed as follows :— Feb. 15, 150 ■, J^cti* ^ , 
fOO; Sept. 15, $100. 
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The following form is used under the Merchants' Kule : 

Explanation. 

Principal $560 

Interest on the same for one year $ 33.60 

Amount of principal $593.60 

First payment, Feb. 15, 1885. .... $50.00 

Interest on same to Jan. 1, 1886 2.63 

Second payment, June 1, 1885 100.00 

Interest on same to Jan. 1, 1886. .... 3.50 

Third payment, S6pt. 15, 1885 100.00 

Interest on the same to Jan. 1, 1886. . . 1.77 

25750 
Balance due at date of settlement $335.70 

Note. — Work the following problems by either rule : 

2. Find what was due Dee. 1, 1884, on the following note: 

$180. Montgomery, Ala., June 1, 1884. 

Six months after date, I promise to pay to the order of 
James Smith, One llundred-eiglity Dollars with interest, at 
the Second National Bank. Henry Brown. 

Value received. 

Indorsed : July 1, 1884, $25 ; Aug. 1, $25 ; Sept. 1, 125; 
Oct. 1, $75. 

3. Find what was due Jan. 1, 1887, on the following note: 

$350. New York City, Jan. 1, 1886. 

One year after date, we jointly and severally promise to 
pay George Gray, or order. Three Hundred-fifty Dollars 
witli interest. Silas Hayes. 

Value received. Rolakd Jones. 

Indorsed : Mar. 1, 1886, $50 ; June 1, 1886, $75 ; Sept. 1, 
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4. What was due July 15, 1884, on the following 
pterest being 6 ^ ? 

tlOOO Cleveland, U., July 15, 1 

Three years after date, I promise to pay to Hiram Blank,. i 
ir order, One Thonsand Dollars, with interest. 

Value received. Samuel Farnham. 

Indorsed : Jan. 1, 1883, *;500 ; July 1, 1883, 1350 ; July 
.883. 135 ; Jan. 1, 1884, iftSO. 

6. A note of $700, dated August 5, 1881, was indorsed as 
dllowH : Oct 1, 1881, $150; Jan. 3, 1883, *800 ; March 15, 

883, *12.5 ; July 5, 1833, *100 ; Sept. 16, 1883, i75. What 
fas due October 1, 1882, interest at 6 ^ ? 

6. A note of $175, dated Jan. 30, 1884, indorsed as fol- 
: March 11, 1884, *50 ; May 4, 1884, *35 ; August 19, 

884, »60 ; Nov. 35, 1884, *15. Wliat was due Jan. 1, 1885, 
ate rest at 7 ^ ? 

7, Hiram Stone held a note of *500 against George Brown, 
[ated April 31, 1887, interest at 8 ^, indorsed as follows : 
fay 1, 1887, *300 ; June 1, 1887, *175 ; July 1, 1887, $100. 
Vhat was dno July 21, 1887 ? 

A mortgage of $4,900 held against Franklin Beaver, 

lAted Oct. 31, 1885, interest at S %, was indorsed as follows: 

1, 1886, $1,000 ; Nov. 11, 1886, #500 ; May 13, 1887,, 

; Jan. 15, 1888, $1,450 ; July 26, 1888, $1,360. What- 

ras due Oct. 21, 1888 ? 

, On a debt of $340, dated May 14, 1886, payments were 
[e as follows: June 5, 1886, $75; June 30, 1886, $50; 
uly 9, 1886, $100; July 35, $50. What was dne Aug. 1, 
886, with interest sXG%? 

10. Ernest Pierce borrowed *X,000 Sept. 13, 1885, from 
louis Stevens, giving a note payable on demand, with inter- 
St at 7 !<. Jan. 1, 1886, a payment of $550 was laaAfe *sA 
be haiance I'ncinded in a new note. W^a\. ^BaV&e^w»^ 
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EQUATION OF PAYMENTS. 

SIS. EquHlloii til' pHyiiiL-ntf is tlie proRusti of findingtb 
average timu Tor ihu paymcut of several debts due at differ- 
ent times, without loss of interest to creditor or to debtor. 

tlitt. The rquafed lime is the date at wliieh one pajmEnt 
will ef]tiitably discharge the several dehts. 

SI7. ThL' term of credil <if a debt is the time a debt lias 

818, The average lerm of credit of several tlobts is tiie 
average of the terms of credit of the different debts, 

819. Debts Iwginninif at the same date. 

1. A owes B *213, due one month hence ; $234, due in two 

months; f33G, duo in three months. What is the equM«<l 

time for the payment of the whole, with interest at 6 jt? 

|212 for 1 mont.K equals tlie use of $1 for 213 moathsL 

$224 !oT 2 months equals tbu use i<( $1 for 448 moiitha. 

$236 tor a months wiuale Lhe ubb oI |1 fo r 708 months. 

|673 l.iaa months. 

As A IE entitled to tbe use of $1 for 1.868 months, he is enHtled totk 

use of $a73 for e4z of l.aia Jiionths, 2 mo. 1 da. Ans. 
8!M. PflfmontH at dilTerttnt tlnie« on a given debt. 
1. Mr. Rogers boufjht a farm worth t9,3O0 on 18 months' 
time. Ho paid *l,5n0 down ; *500 at the end of C months; 
11900 at the end of 13 monthSj at the same time giving a note 
for the balance. What was the eqnitahle time for which M 
draw the note ? 



■ jW), SI tot 6.400 ■' 

S.tKM 38,400 " 

As his pnymenis wpru in]iiiv(ilent t.n the paj-ment of $1 for 38,400 
■ 1 before it was due, he was entitloil to the use of the balance, 
'a,80O-$3,B00l for jVon of SB, 400 months or 6 moolhs,j 



EQUATION OP PAYMENTS. 

S9I. Debt* beginning nt different iJatex. 

1. Henry Mai'viii bought 3 bills of groceries as follows; 
lept. 5, 1888, *3r5 on 30 days" time ; Sept. 30, 1888, «235 oa ] 
days' time ; and Oct. 10, 188S, *570 on fiO days' time. 
Fhat ia the equated time of payment for the whole ? 
tept, 5 + 30 days = Oct. 5 1 1875 « = "I Days for which J 
tpL 30 + 30 " = Oct. SO 255 X 35 = 6,370 he was entitled 
tot. 10 + eo " = Dec. i) I 570 X 85 = 37.050 (o the use ol |1 

*1,300 43,800 J ttflerOet. 5, 

Oct. 5 is the earliest date wheu any one ot the bills was iliie. He waa 
entitled to the n.^^e of *1 for 43,800 days, or t« the use of tl,300, the 
whole debt, for yj'.iTi of 4.^.800 days, or 88 days, after Oct. 8. 
Oct. 5 + 30 days = Nov. 10, Ans. . 

MISCELLANEOUS PROBLEMS. ' 

sas. Wrilteii Problems. 1. Whut is the equated time 
if payment of 4 bills due aa follows : Jan. 1, ^350; March 
:5, $375 ; April 10. »23.5 ; June 5, *150 ? 

2. William Dean owes ¥2,000; *750 is due in 30 days, $600 
n 60 days, and the balance in 90 days. What ia the average 
ime of payment ? 

3. A bought of Lowell, Bliss & Co. three hills of goods: 
Sov. 12, *350 on 90 days ; Dec. 7, #1180 on 60 days ; Jan. 3, 
(170 on 30 days. At what date shall a not« for the whole 
juiount be made payable ? 

4. Travis & Bros, bought three bills on 3 months' time as 
Allows : Jan. 6, $945 ; Feb. 3. iCIO ; Mar. 14. 1705. They 
rave a note in settlement. When was the note payable ? 

5. Mr. Jolmson bnya property for $11,000. He pays $5,000 
iown, $4,000 in 1 year, and the balance in 3 years. What is 
ihe average time of credit ? 

6. Mr. Packer bought a piano for $750, He paid $350 
down, tbe balance to be divided into four equal ai\iu).a.l 
ments. What was tbe average lime ol t\ie 'pwjmo'o.X. "i 
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7. A hardware dealer Bold the following bills : Feb. IS, 1150 
on VA) da. ; Feb. 2fi, «2C0 on 90 da. ; Mar. 6^ $200 on 30 da. 
At what date \h tlie whole amount due ? 

H. Frank StilHon owes John Parker $2,700, due in 4 
inontliK. lie paid $500 at the end of 1 month ; $800 at the 
end of 2 niontliH ; 4(700 at the end of 3 months, giving a note 
at the Huine time for the balance. For what time must the 
note be drawn ? 

1). T\w following billH of mdse. were bought on 60 days' 
eredit: Apr. I. 1S8(>, * 1,200 ; May 15, 1886, $800; June 4, 
11,000 ; .luly 10, *rA)il At what date shall a note for the 
wht»h» aniount bt» luiido payable ? 

10. (JoodH to the following amounts were sold : Jan. 27, 
I8S;». #41 r» u(^ (U) da.; Feb. 17, 1885, $380 & 30 da. ; Mar. 22, 
1885, triOO ,i(v IH) da, : Apr. 12, 1885, $255 & 30 da. What sum 
will settle tho uoeount, without loss of interest to either party, 
.April I. lv^v^'>. whou discounted at 6 ^? 

11. Mcivhaudise to the following amounts was bought: 
Sopt, :», 18ST, #tllH>/e:> ^t t5 mo. : Sept. 19, 1887, $587.50 (» 5 
nuK ; iVt, K K^S:. *;»4^.K4:> «»& :i mo.: Nov. 30, 1887, $475.65® 
I mo,; IKh\ 4. ISST. #11^7, IT^a 2 mo. What is the present 
wv>rth of {4 note, duti^l Jiiu. U 1888, in payment of the whole 

l^. A bouirht rwsl ostj^to for f8.500 ou 3 vears' time. He 
jH4ivl #':J.vKH> vlv>wu : #LvKK> iit the eud of six months : #1,201^1 
tho oiut K>t [ \otir ; # I. ■><>!> ^^t the end of 2 years, giring a note 
for tlit^ l»iils^iuv. \Vh54t would l>e the equitable time of the 
note ? 

13. V ttiorvhiuic ow^\l ii whole^le house in ISST as fol- 
lows i^^H^ Ji'vO JuM. 15 : ^74:0. due Feb. 15 : $S^. dse 
♦ L?0. duo >Ud.'Ix it. He sectled theactXMin: Frl^. 
4 tnoricas" noce. Wlid^G >v:is tihe faet^ of the 1^4^ 



AVERAGING ACCOUNTS. 
saSi Averaging accounts is the process of finding tlie 
equated time for the payment of the balance of an account, 
or of finding the cash balance due at any stated time, 

SS4. An account ia a record of the debits and credits in 
. any business transaction. 

Debits are recorded items of debt or of ralaes received ; credits on 

recorded items of values given. 
835, Debts and payments at different times. 
1. Find the equated time for the payment of the balance 
of the following account : 
Dr. James Reynolds. Cr. 



1886. 








1880. 








June 10 


ToMd3e.®3mo. 


{&2t 




Sept. 13. 


By fasli, 


tMOO 




Julj IS 


" " @3mo. 


m 












Aug. 20 


" " a 4 mo. 


57») 













June M + 3 m 


o.= Sept.lO. 


(838 X 0= OllSept 


July 15 + S m 


o.= Sept. 15. 


380 X 5= 1400 


Aug. 20 + 4 m 


o.= Dec. 20. 


576xl01 = 5817e|| 
1684 =59576 



800 

884 )57fl78 = 66 

1. Add the terra of eredit to the date of purehase of each item. 
3. Take the earliest date tliUK found on either side of the aecount si 
the point of recltoning, and multiply each it«m by the number o( 
days intervening between that date and the date of the item, 
8, The balance of the products, divided by the balance of the account, 
66 day^ is the average time. The two balances being on the same 
Bide, the time must be added to Sept. 10, which gives Nov. 15 as 
t!ie equated time. 
Note. — If it is assumed that the whole debt ia cancelled Sept. 
debtor is entitled to the interest of 4380 ioT 5 ^^a ii-Qa. ^>1 ' 
101 days; and the creditor, to the inleteat ot ^fiO lot 1 4J 
SO 
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2. Required the cash balance of the following account 
Nov. 25, 1886, interest at 6 ^ : 



Dr. 



Hexrt C. Walker. 



Cr. 



1886. 

Aug. 18|To Mdse. @ 90 daTs|f3500 00 
Sept. 20: *• " @ 60 days' 50000 
Oct. 1 " " @ 30 days 475!oO 

Nov. 5 " " (a 30 davs SSs'oO 

- 1 I 



1886. 
SepL 20 
Oct. 10 
Xov. 5 



By Cash, 



«« 






$100000 
SOOjOO 
275100 



ition. — 1. The earliest date on either side, after adding the 
terms of credit, is Sept. 20. The equated time for paying the bal- 
ance of the account, $2,035. is 96 days from Sept. 20, or Dec. 25, 
1886. 
2. The cash balance on Nov. 25, 1886, is the present worth of $2,035 
for the difference of time l)etween Dec. 25 and Nov. 25, or 30 days. 
$2,035 -H $1.0a5 = 2,024.875. Ans., $2,024.88. 

1. Ray Arnold bought goods as follows : 

1885, March 20, To Mdse. @ 2 mo 1263.48 

April 3, " '' @ 3 mo $411.42 

April 25, '' '' (^ 1 mo $150.10 

May 31, '' '' @ 2 mo $175.00 



<i 



f< 



cc 



tc 



iC 



The payments were as follows : 

1885, April 1, By Cash 1175.00 

April 19, ^^ " $250.00 

May 5, '' Draft, 1 mo. . . $300.00 

'' June 10, '' Cash $175,00 

When did the balance become due ? 

■NTnTEs. — 1. Reckon days of grace (Art. 782) on notes and drafts, 
he balance of interest is in favor of the debtor, his time is 
d beyond the date takew; b\it \t the balance is in favor of 
litor, the cash Y^aVaxvee YawsX.Xife ^sivi ^\* ^ ^*J«t \x«si\sssis^^ 
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2. The following is the account of Eobert Gordon : 

1886, Aug. 24, To Mdse. ® 90 da., $1,900.00 

Sept. 8, '' '' ®60da., $1,200.00 

Oct. 20, " " @ 30 da., 700.00 

'' Nov. 15, '' '' ® 60 da., $1,000.00 

Credits are : 
1886, Aug. 30, By Cash, .... $1,000.00 

$1,500.00 



'' Sept. 28, '' Draft, 30 da., 
'' Nov. 1, '' " 30 da., 
" Dec. 1, " Cash, . . . 



500.00 
$1,500.00 



What is the balance and when is it due ? 

3. Find the equated time of the following account : 

Dr. Charles Matthews & Co. Cr. 



1887. 






1887. 






June 10 


To Mdse., 60 da. 


$400 


July 15 


By Cash 


$300 


June 23 


" " 30 da. 


$250 


Aug. 27 


" Note 30 da. 


$150 


July 7 


" " 30 da. 


$170 


Aug. 30 


"Note 60 " 


$200 



4. What is the equated time of the following account and 
the cash balance Jan. 1, 1886, interest at 6 ^ ? 



Dr. 



Harvey & BowEiiq^. 



Cr. 



1885. 








1885. 








July 16 


To Mdse., 4 mo. 


$ 520 


00 


Aug. 1 


By Mdse., 4 mo. 


$ 300 


00 


Aug. 31 


** " 3 mo. 


375 


00 


Oct. 1 


" Cash, 


200 


00 


Sept. 7 


" Cash 


1000 


00 


Dec. 1 


" Draft, 10 da. 


250 


00 


Oct. 15 


** ** 3 mo. 


935 


00 


18 


" Note, 30 da. 


1000 


00 


Nov. 21 


" " Cash 


500 


00 










Dec. 14 


" " 2 mo. 


170 


00 











Note. — To find the cash balance: When the date of settlement is 
earUer than the equated date found for paying the balance. " "■ " 
present worth of the balance for the time \yi\.>N^c\i X)ft» 
when it is later, find the amount of tYie \)a\awii^ mXXvNsJ 



EXCHANGE. 

K Exchange ix a method of paying money at a distance 
by meanjf of drdfta, or bills of exchange. 

M7, IK»Me«tic cxcliaB^e is exchange between places in 
the Hamc country. ^ 

H^IH» Forefi^ii exehaB^e is exchange between different 
countricH, 

H*M» A draft or a bill of exeiianse is a written order 
for tlic payment of money at a distance. 

JiraflM an; UKiially uatnl in inland or domestic exchange; and bills of 
<^xr:httri^<; in foreign exchange, 

WM. BillH of excliaiige are usually drawn in triplicate, 
forming a Hct of exchange, the copies being sent for security 
by (iilTcnjnt (U)nveyances ; if one of the sets is paid, the 
othcrH lire (^iincclkMl. 

NoTK. — Kor Mm form of a draft, or of a bill of exchange, see page 

2H5. 

w:ii. Tlic drawer is tlie party that makes the order; the 
dni^i'cc* Mu! party on whom tlie order is made ; the payee, 
tht< piirty to wliom tlio money is to be paid. 

m:|)|. a Mltfiit draft is payable at sight. 

Days of jjraco ait^ usually allowed. 

w;i:i. A time tiruft is payable at a specified time. 

WJII. An at*€*€'|>laii<*€^ is the consent to pay, written across 
iho faoo of a draft bv the dmwee. 

Tho wonl *\\iHvpttHl," tho datt\ and tho signature are usually written. 

WW. A It^iit^r €>r <*rt^€lil is a letter addressed bv one bank 
to it}4 oonvspi>ndont8 in other countries, directing them to pay 
^ uihI in the letter any amount not exceeding a 
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936. The par of exchange is the legal or established 
relation of the units of value of different countries. 

The intrinsic par depends on the relative weight and purity of coins'; 
the commercial par depends on the relations of commerce between 
the two countries. 

S37. The rate or course of exchange is the market 
value of the monetary unit of- the bill of exchange. 

The monetary denominations of the country on which the bill is drawn 
are used in making the bill. 

83§, If the balance of trade between the U. S. and any 
foreign country is in favor of the foreign country, bills of 
exchange on that country are in demand in the TJ. S., are 
therefore bought in the U. S. at a premium; or, at a discount, 
if the reverse is the case. 

S39. To find the cost of a draft. 

Cost = Face x Cost of$l. 

In time drafts, the bank discount is subtracted from the cost of $1. 

1. What is the cost of a sight draft on St. Louis for $1,500, 
at IJ ^ premium ? 

The rate of premium being 1\ %, the course of exchange is 1.01^. The 
cost of |1 is $1.01i. 11,500 cost 1,500 x $1.01i, or $1,522.50. 

2. What will be cost of a 30 days' draft on New Orleans 
for $1,800, at I ^ discount ? 

The cost of $1 is $.99i ($1 less the i^ discount) - $.0055 (the dis- 
count for 33 days), or $.9895. The cost of 1,800 is $1,800 x .9895, 
or $1,781.10. Ans. 

3. The face of a draft on Baltimore is $2,500, the discount 
at 1 per cent. What is the cost of the draft ? 

4. A merchant in Baltimore wishes to remit $1,134 to Chi- 
cago, premium at J per cent. What is the cost of tha \ivVV <5>1 
exchange ? 
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5. A Bwrrhuit in K^ v Orleauu porcliases a draft of t1i 
oD Nrw York, eichxnge being al 1( {»er cout. dUeonuL 
What does hL> par for iLe draft ? 

C What tnast be paid in Philadelphia for a draft of t3,0lKI, 
pBfable CI) dnjs after sight on Chicago, exchange heitigati 
premiaro of J per cent., the rate of interest being 6 per oeat.? 

7. A merchant in Cinoinnati wishes to par H,5lX) in Bet- 
ton, exchange on Boston i per cent, discoant, ititereati^ 
time 30 days. What ie the cost of the draft ? 

S4*. Tn Had Ihe fat* of a draft. 

Faee = Cotct ^ Cost of $1. 

In time dnfls. subtrm-t the I«nk 'liK>uunl tinm tile cost of f^. 

1. Uow large a draft at ^ 5^ disuouut can be bought far 
tl,995 ? 

The nt« of dboouiiL being \ %, the cost at %\ is f .tM)} : #1,99.^ is Cta 
cost ot tis mnnj dollars vs |.997S is conUmed times in (1,9K ai 
2,000. .\iis., $2,000. 

2. How large a 30 dajs' draft ean be bought for #1.313.3a, 
exchange at IJ premium, and interest at fi per cent, ? 



Tlieci 



t of $1 is fl.Oli (tl plus the premium) - f .00li5 (the dlscowd 
J daj^). or »I.0IHM> : $1.313,.'{5 is the (nist of as msny iA- 
18 #1.00!l5is eontiiined tiroes in fl,313.3.'i, or l,aO«, 



841, Find the r««t of earl) of the following' drafts ; 



1. 15.000 . 
«. II.8B0 . 
J. ft8.(iiiO . 



SbU <F Githi 

li ^ preini 



Timi 



7 f 1,124, 1 % premium, HO Ja. ' 

S |4,730, iS rlisoount, 30 da. I 

\i diarount 'I (3.1Q5. 3 S premium, 30 da. i 

i ;{ pre]iiiiiiii 10 ¥2,3Til. H < discount, m At. I 

2 % preraiiini 11 Jl,20<), J % premium, 30 da. ' 
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S43. Find the face of each of the following : 

Sisht Drafts. Time Drafts* 



OMi Bate of Bsehuge. 

/. $1,791 . . i J^ discount. 

2. $4,692 . . 3 ^ premium. 

3. $2,437.50 . 2i ^ discount. 

4. $4,069.25 . } % discount. 

5. $1,408.75 . t % premium. 

6. $1,624 . . \\io premium. 

§43. To find the rate : 



Coflt. Bate. Time. Int 

7. $2,019.00, li % premium, 30 da. 6 % 

8. $4,897.50, 1 % discount, 60 da. 6 %, 

9. $ 593.15, i % discount, 30 da. 7 %, 
10, $1,204.30, 1 % premium, 30 da. 7 %. 
1U% 747.75, f ^ premium, 60 da. 6jg. 
12. $2,350.80, li % discount, 30 da. 6 %, 



„ ^ JPretniufn, ^. , „ 



^,or) 



In time drafts, the premium equals the cost minus the face plus, the 
bank discount; or, i\iQ discount equals the face minus the cost plus 
the bank discount. 

1. If $403 is the cost of a draft on Chicago for $400, what 
is the rate of premium ? 

$403 — $400 = $3, the premium on $400. The rate of premium equals 
$3 -^$400, or .OOJ. Ans., J ^ premium. 

2. What is the rate of discount, when a 60 days' draft for 

$1,200 cost $1,182.90, the rate of bank discount being 6 ^ ? 

$1,200— $1,182.90 = $17.10, the discount + the discount for 63 days. 
$17.10-$12.60 (the discount for 63 days) = $4.50. The rate of dis- 
count equals $4.50 -^$1,200, or .00375. Ans., f %. 

MISCELLANEOUS PROBLEMS. 

§44. ^Written Problems. 1. A merchant wishes to re- 
mit $3,422 to New York. If exchange on New York is at 
1^ ^ premium, what will be the cost of the bill ? 

2. A Louisville merchant wishing to send $5,000 to Balti- 
more buys a bill of exchange on Baltimore at 1 ^ discount. 
How much must he pay for the bill ? 

3. What is the face of a draft that costs $4,060, when 
exchange is at 1^ ^ premium ? 
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4. If 11 dnift for »3,000 costs »3,048.75, what is the rate of 
exchange ? 

fi. A draft oil Chicago cost 16,418,75, when exchange wm 
at IJ ^ discount. What was the face of ttie di-aft ? 

6. What muBt be paid in Baltimore for a 30 days' draft on 
Ht. LouiB, for *(i,000, tlio rate of exchange being l.OOj ? 

7. E.tchauge being at 1^ ^ discount, what is the cost ol i 
60 days' draft for 18,000 ? 

8. How large a draft can he bought for t7,031,50 at 90 
days, excliaiigG being at 2 ^ premium ? 

9. What is the rate of excliange when a 30 days' draft for 
$4,000 can be bought for t4,033 ? 

10. Find the face of a time draft for 60 days, when 
11,988.67 is paid for it, exchange at ^ ^, and discount at 6 ]( 
per annum. 

FOREION EXCHANGE. 

845. T» And the cost of n bill tiT exchange. 

Cott = Face \ " ^^"^^ of the ForHqn Unit in IT. S. Monty. 
' + Value of $1 in Foreign Money, 



If t.liere is liroltoragc it is 

1. What is the cost of a bill of e.tcliaiige on London for 
£350. 15s., at 485^, brokerage J ^ ? 

£3d0. 15b. ei^ual £350.75. H one pound is worth $4.6.5^, £3S0.T5 are 
worth 350.75 x t4.85J, or $1,703.86. Counting the hrokwage, 
aiicb -Jollftr coats tl.OOi, and $1,702.80 costs 1,703.89 x *1.0(H. or 
$1,707.15. Ajib. 

2, Find the cost of a bill of exchange on Paris for 1,044 
lOB at 5.22, brokerage ^ ^. 

it $1. 1,044 frarns will cost as many doUara as 5.33 is 
•8 in 1,044, cir 3O0. Contaiuing the brokerage, em^ 
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§46. To find the face of a bill of exchange. 

Face = Cost \ "^ ^^^^^^ of Foreign Unit in U, &• Money, 

f X Value of $1 in Foreign Money. 

1. Find the face of a bill on London that costs $585.63, 
when exchange is 4.86. 

If $4.86 is the cost of one pound, $585.63 is the cost of as many 
pounds as $4.86 is contained times in $585.63, or 120^. Ans., 
£120. 10s. 

2. What is the face of a bill on Berlin that costs $2,955, 

when the rate of exchange is 98|^ ? 

If 4 marks can be bought for $.98i, one mark can be bought for \ of 
$.98i, or $.24|. As many marks can be bought for $2,955 as $.24f 
is contained times in $2,955, or 12,000. Ans., 12,000 marks. 

3. What is the face of a bill on Paris that cost $1,800, 
when the rate of exchange was 5.19 ? 

If 5.19 francs can be bought for $1, 1,800 x 5.19 francs, or 9,342 francs, 
can be bought for $1,800. 



Mate= < 



§47. To find the rate of foreign exchange. 

Cost -^ Face (when Value of Foreign Unit is Given). 
Face -i- Cost (when Value of $1 is Given), 

If there is brokerage, first divide the cost by $1 + rate of brokerage, 
and then proceed as above. 

1. If a bill of exchange on London for £200. 12s. costs 

$972. 91, what is the rate of exchange ? 

£200. 12s. =£200.6. If the cost of exchange for £200.6 is $972.91, the 
cost of exchange for one pound is $972.91 -*- 2(X).6, or Jf4.85. 
Ans., 4.85. 

2. If $200.50 is the cost of a bill of exchange on Paris for 
1,036 francs, when brokerage is ^ ^, what is the rate ? 

$200.50 equals the cost of exchange plus the brokerage, or $200.50 
= 100 % -h i%, $200.50-*-1.0025=$200, the cost of exchange. If 
$200 will buy 1,036 francs, $1 will buy as many francs as ^Qft ^s»<^ 
tained times in 1,036 francs, or 5.18 iratics. kxis. 



314 EXCRANOB. 

MISCELLANEOUS PROBL.EMS, 

S48. Wrillcii ProbleniM. 1. What Ib the value in U. 8 
money of a bill uti Itondon for ills, lis. 3(1, nt the actu^ 
par, brokerage ^ ji ? 

2. Find the value in English money of 41,800, excliangeat 
94.80(15. 

3. What 18 the cost of a, bill of exchange ou Liverpool for 
£275. Via. 6d., exchange at »4.sr, gold at 110 in U. 8. cur 
renoy ? 

4. Mr. Elliott sent a draft to Birmiugham, £ug., for $1,860 
in goUi. Exchange wus ti. 80. Wliat was the face of the bill ? 

5. What la the vdne of ti hill ou Paris for 2,000 francs, 
exchange at 5.15, brokerage ^ )f ? 

ti. What is the face of a draft on Paris that can b» 
Itought for fl,500, eschauge at 5.16 ? 

7. Harvey & Co, send 4946.89 to Hamburg. What is tlia 
face of the draftj exchange at [)4J ? 

8. What is the value of a bill of exchange on Bremen for 
Si, 500 marks, exchange at 94J ? 

9. What was the cost in U. S. cnrrencj of 3,000 markj, 
when gold was at 110 ? 

10. What is the value in marks of *:5,000 in greenbacks, 
gold at 110, exchange at 94J i* 

11. The cost of a draft on Manchester for £280 is ♦1,363.60. 
What is the rate of exchange ? 

12. What is the cost of a bill of exchange on London for 
£200, exchange *4.87 and brokerage at J-)( ? 

13. What is the rate of exchange, if the face of a bill for 
a5,9(!5 francs costs *5,000 ? 

14. The face of a draft for 2,400 marks costs t567. Wlial 
ta tH" -..t.e of exchange ? 

aoge being 20^ utarke to £1 sterling, what is tbc I 
aft in raavVa t^iB.\ c.os't £S^t 



PROPORTION. 

84». Causes and effects are said Lu lie proportional ; that is, 
if the caose is twice as great the effect should be twic 
great, etc. 

8fM. Causes may be lahor, money invested, money spent,. 1 
etc. ; the corresponding effects are work done, money gained 9 
01 lost, goods bought, etc. 

851< The relation between two causes or between two eflecte' | 
may be expressed by common fractions ; thus, ^ may ex- 
press the relation between two causes, the one being three J 
times the other ; ^-g^ may express the relution between two H 
efieete, the $18 purchasing 9 hats and the $6, S hats, each hat \ 
costing $3. 

833. The relation between the causes is always the same as , 
..the relation between the effects; thus jg=^j|^, each frao- 
ition being eqttai to 3 ; that is, the first cause is three times'l 
the second cause, and the first effect is three times the second f 
.effect. 

853. A ratio is the relation between two numbera of the } 
same kind ; it is found by dividing the first number by the | 
second; thus, ^, written also, tX8 h- tU, or *18 : *6 ; it equals < 
3, and is read, the ratio of tl8 to $G. 

854. A proporlioD is an equality of ratios ; thus, 
t" = ||^; written also, *18 -i- »6 = 9 hats -^ 3 hats ; or, 
*18 : t6 : : 9 hats : 3 hats ; or, 18 : 6 : : 9 : 3. 

The last form is the usual form ; it is, homeyer, simply an abbrevia 
tion o( the flr»t form ; it is read 18 is (o 6 as 9 ia In Z. 



PROPORTION. 

•M. Proportion ia an upplical.ion of COMMON FRAI 
till' coinnion rruction espreeamg a ratio, aiid an i-qualiiyd 
coiiiiaoii fractions BXprpssiag a proportion. 

Xirrit.— The tiiimi'niturs mid denoiuintttors arc called proporlvmaU. 

»t46. Tl»> nnleocdenlit are the first and the third tenu 
nf II proportion, 

NoTK. — Thu ftiiti<o<>tlents are the numerators of the fractions ropK- 
H'nliiiic llip raticKi. 

•ft*. The conReqnents are the seoond and tlie foorti 
torniK of a proportion. 

NcTB.— Tho i«ons«Hiutints are the denominuturs of the fractions rejm- 
HTiiIiD); llip ralicis. 

Wll*. Thp mvnna lire the seeom! and the third terms of 
Iho proportion. 

WM, The rxiretnva are the first and the fourth terms ot 
\\w proportion, 

ttOO. A pntpnrtion being an application of common frac- 
lionw. lliii prinfipli's tipplied to both are the samo. 

nai. llluHlralo thp principlss of PROPORTinur b; nsln^ 
th» rulloithift htrms; 

IH:9I:: la -. 16; «r, || = }|- 

I. JfultiplftHif or dividing an antfcedent produces a lOct 
tffevt QH fhe ralue nfa ratio. 

II. MuUi/dj/iHff or dividing a consequent prot/uces an op- 
pOfHf efffrt OH tkf rtiluf of a ratio. 

III. .Vultiplt/inij or dinding both antecedcui and consequtni 
tjt the same number produces no effect on the value of a ratio 

1\'. 7^# produrl of the extremes ie eqtfal to the product i^ 
ike means. 

NoTB.— PriiKiplB IV.. thus : Rpdiicin^ the fractions to a (^mmon ■!»■ 
*W. ^^-jl^'lrr^' MulliplTing both fractions by M » li 
Hinators, pves 18 k 16 ^ la « 34, the pn«luet of llw a 



SIMPLE PBOPORTION. 

sea. Proportion is subdivided as followa : Simple Propor- 
,on, Oompotmd Proportion, Inverse Proportion) and Dia- 
ributive Proportion. 
Note.— Every problem in proportion oontains a quetlion and a comU* ' 
Htm, each of whiuh contains two quantities, one in the qiueation ^ 
being unknown. 

SIMPLE PROPORTION. 

863. Simple proportion is a proportion in whioh each \ 

vcm consists of one number. 

8M. I, If 15 barriils of flour cost %lo, what is the coat of 
;8 barrcle ? 
lit «.« i. M M uiu« u 1.1 .ff«t is M M (ffMt, ExpIanaUon.— 1 . Take the 
X : tT.I : : 12 : 15 unknown t«rm aa the first 

' t (firm and call it x. 

1st cause:. I* Sd ™u™. ^_ ^ represents a c 

2d effect4*- | ^ 1st effect. ,^ .^ ^ ^^^ ,3 ^^^ ^^ 

%m. Ans. flnur as an effect ; 

otier cause is f 75 and the effect, 15 barrelE bought. 
8. Arrange the terms in their order: Isi cause ; 2d causa : 

effect ; 3cl effect. 
4, As the product of the extremes is equal to the product of the means, , 
lOxfli^lSx 75;:cthereforeequalsl2 X 75T-15,or60. Ana., |60. • 
NoTB.^ — As the first term then equals the second terra times the thild '. 
term divided by the fourth term, thethird term may be written und^ J 
the second, and the fourth at the left, with a vertical lino between I 
them, thus indicating the multiplication and the division, which 
may be abbreviated by caneellati'On. 

2, How many barrels of flour can bo bought for %'i%, if 17 
barrels cost *68 ? 

at li told (Statu lit oiiut it t«aa»iug. 1st effect, s |4^2d effect. 

; 17 : : $3G : $«8 3(1 cause,*!- -B«rlst cause. 

For S49, how many hats can be bought, vi ^ tit Vfs 
^Bt $14 P 



i 

I 



PBOPOETIOS. 

MM. Bulca for Pra|»onion.— I. 1. Write 2 as the 

term to rt-prej^ent the unknown qoantitj in the qae5tJoii,tk 
cuTTisfpoiuiing quantity iu the conditiun lieing the aeceoi 
ierm; write the litiotvn quantity in the question as the ihiri 
term, the eorrL-sponding quantity in the condition being lbs 
fourth term. 

2. Multiply the aocond term by the third term and A\nit 
the product by the fourth term. The quotient is the fint 
term or answer. 

The foiirtli liTTii tnfty Iip cunwlloii with the secomJ or the Ihird term. 

Or, )1. 1. Write the causes on opposite sides of the vertiMl 
line, ami also the effects, writing the first cause and the sec- 
ond effect on one side, and the second cause and the first 
effect on the other side.^ 

'i. The product of the two known quantities on one side 
divided by the known 'quantity on the other side, gives the 
unknown quantity. 

NoTK 1. — Rt'prtaynl tlio unknowu quantity hy ar, and make it U» 
first terra ; it iiiiij', liowover, be tlie first, seixmil, third, or tooilii 

Note 2. — If either term h a fnu^tion, the numerator is treated as ihe 

term, the ilmominfttnr lieing written rin the ol.hor eide of Ihn line. 
NoTK li, — ranci'llation is ttppiieii. whenever possible, between tin 

numbers nn opposite siiiBs of the !int>. 
806. Wrillcn Prableni». 1. If 12 yards of cloth coet 
♦75, what is tlic cost of S yards at the same rate ? 

2. If 13 huelieis of wheat cost i48, how many bushels can 
be bought for #316 ? 

3. What is the cost of 90 gallons of wine, if 495 gaUoM 
ooet «1,980 ? 

, 4 .»<.<u| ^(.f^g 3 roods of land rent for *"ilO, what -is the 
(res -i roods 20 iierchos, at the same rate ? 

Eteduco boVfe ftTCOB. \* sopa-»« tofts, m ^cwloia.. 



COMPOUND PROPORTION. 319 

5. How much silk can be bought for $1,025, if 61 yards 
cost $425 ? 

6. If a pole 30 feet high casts a shadow of 16 feet, what is 
the height of a church steeple whose shadow is 64 feet ? 

7. If 180 bushels of oats feed 40 horses for 12 days, how 
long will 450 bushels feed them ? 

8. A bushel of wheat weighs 60 lb. What is the price of 
4,272 lb. of wheat, at 11.50 a bushel ? 

9. A bushel of Indian corn is 56 lb. What is the price of 
3,080 lb. of corn, at $.80 a bushel ? 

10. If .25 of a gallon of wine cost $.40, what is the cost of 
1.7 gallon? 

11. If 59J yards of cloth can be bought for $14|, how 
much of the same cloth can be bought for $31 J^ ? # 

12. If 6f yards of muslin cost $6.67, what will cost 4f 
yards of the same muslin ? 

13. If $500 is sufficient to pay a debt of $524,375 due a 
year hence, how much will be sufficient to pay a debt of 
$5,000 due a year hence, at the same rate ? 

Principal is proportionate to interest, but not to amount. 
COMPOUND PROPORTION. 

§67. A eompound proportion is a proportion in which 
each of two or more of the terms is the product of two or 
more numbers. 

868. The term compounded may be a cause or an effect ; 
thus, it may be men, working so many days, of so many 
hours each, in which the cause is hours' work, found by mul- 
tiplying the number of men by the number of days, by the 
number of hours ; or, it may be the work done, as a ditch or 
a wall, with the length, breadth, and depth, ot \v^\^\» ^ 
in which the effect is the product oi tVie WiT^e ^\TCkfc\i'sv«« 



! F w p«r tt a«. — I. Consular] 



L If le men build a waU 6(1 
ft. loBg. 4 ft. tfairk. c^ Mft. hi^. in ^4 dajs. working U 
k»n a d>j, bov wamj ■« vOl il take to baild a wsU lOUtt 
kn^ 3 ft. tliiek, IX ft. kigk. in IS dan, of 8 huar^ each ? 



■ iiMalHi Wchai 



i.totkeMc.He.l2«ii.S4 ,'.,'.. 



3.43C : : 3.6D0 : 4.800 
X = 18 men. Ans. 



^■ofbhaOBcw^vtlKer- ^, ^ 
bet of the bt mue. > «aU MO 
Il.b)r3ft.lirUtt..iili>lke<f- 
Ieclo(tlie»daB«.BnnCDft. Or. f 

b}4n.bj!0ft. TWsispeducBl W «. -j •Wj-S- 

3,45« : : 3,600 : 1.600. Umki ^ 
tbe prodact ot the me^as t<j[ul t 

b> ibe product o( the M:traii«s. 1 

the Talue of i is found to be 18. ' *'^' ' 

Ana., 18 men. J: = IS 

3. If 3 lottds of hay will serve 3 horses for 4 weeks, lior 
long win 5 loads serve C horses, at the same rate 'f 

3. If the 16-cent loaf of bread weighs 48 oa, when wheat W 
at 11.63 per bushel, what should be the price of wheat wW 
tbe IS-cent loaf weighs 'S2l oz.? 

4. If a man can travel 360 miles in 13 d&ys of 8 honn 
Mcb, how many hours u day must he walk, at the same rate. 

i£lete 450 miles in 30 days ? 

I paid lot tbe ua« ot *5(W1 for 12 days, at tbe 
iBbuuVA W VaiA ^*>^ ^^* ^'^ '^ ^^** ^^"^ "^ *"«?■''- 




INVERSE PROPURTION. 

^ 6. If 14 men mow 168 acres in 13 days of 8^ houra each, 1 

Ibow much ciiu "JO raeu mow io 11 days of TJ hours each ? 

7. If 5 women can finish a certain quantity of work in 10| J 

a of S)§ hours eaish, how long wil! it take 3 women to dol 

ftwiee the same work, counting 10 hours to the day ? 

J men can perform a piece of work in 12 days, liow I 
, many men will it require to perform another piece of work,. 
J- 3 times as great, in ^ of the time P 

" . If 8 men can dig a ti'eneh 100 ft. long, 3 ft. hroad, and 1 
ft. 6in. deep, in 9 days, how many will he required to dig a- % 
i^nch 80 ft. long, 5 ft. broad, and 3 feet deep, in 5^ days ? 
10. If 6 iron bars, each 4 ft. long. 3 in. hroad, and 2 in. 
tiiek, weigh 288 lb., how much will 15 weigh, each 6J ft. 
Diig. 4 in, broiid, and 3 in. thick ? 

INVERSE PROPORTION.* 

871, InvcrHc prnpwrllon is a proportion in which the 
'o eanaes or the two effects are the same ; the other quan- 
ities are then equal and their factors vary invsmely ; that 
, as one increases the other decreases. 

Thus : li 15 men in 35 days can build a bridge, how long will it take 

30 men to build thu bridge ? The effects being the same, the causM 

are equal, and the number of men increases, as the time decreases. 

STa, Rulett Tor Inverse Proportion. — I. State the prob- 

m as in componnd proportion, writing a letter as the con- 

\ quantity, and cancelling it as any other quantity. 
Or,' II. 1. The constant cause or effect is unwritten, 
BiDg considered as cancelled ; the products representingt 
tie other quantities are writtea as equal quantities on oppo- 
te sides of the vertical line. 

2. The known product divided hy the given factors of thi 
.nknown product is the answer. 
•■ Inverse and Distributive ProjiortJuii may Im oiuitteA qt twe«s^' 
ieiv nfier Genera! Analysis, 
31 



I 

i 



■■,:\- 



3j; = 30 



PtUlPflRTIOX. 

9n. WrtUrn Prfriilem*. 1. If 10 men build a wail ii 
4 dajii, hfiw Kmg will it take 6 men to build the same wall! 
Bxplanatiou.— I. Tlic 1st cause is 6 men in j- days: Ui« second cause, 
10 men in 4 d»>-s. The ^^ ^^ 

vBevl in tiunh case is the . _., 

wall. Thc-cuuipuuDilpro- ,_-_ -J, 

pon.iiiu may be rcUuct^ 
6z : 40 : -.te :ic m iii^ simple proportii 

j; = fli Jays. U x : 40 : : if : «>. 

the 3(1 term is equal 
the 4th, the 1st is equal tu Ibe 3d -, that is, S ie = 40. and 2 = 0) 
dsTH. Ans. 

2. If 16 men in 9 hours can dig a ditch, how manj men 
can dig the same ditch in 6 hours ? 

3. 100 men built a bridge in 5 weeks. How many men 
would it have takeii tu build it in 3 weeks ? 

4. How long will it take 30O men to pave u street, if 300 
men can pave it in 60 days ? 

5. If 80 men btiild a house in 40 days of 10 hours eacb, 
how many-days of 8 hours each will be required by 50 men? 

0. A man bought 30 barrels of flour at $6 per barrel. 
How many barrels, at $G, can ho buy for the same amount? 

7. A man digs ti ditch 14 feet long, 10 feet wide, and 6 
feet deep, in G days. How deep a ditch, 13 feet long, and 
10 feet wide, can he dig in the same time ? 

8. A borrowed from B *8r6.25 for 103 days, and after- 
ward returned the favor by lending the sum of $1,051.51 
For what time should he lend it to balance the favor ? 

. A coach-wheel 7 ft. 8 in. in circumference revolves 3,7fi3 
times in performing a certain journey. What is the circum- 
L lerence of a wheel which makes only 3,4SG revolutions in the 
me distance P 

iiany dozen pairs of gloves, at t.50 a pair, should 
'.or 44 do7.e\\ \>8i\v* q1 s.\a'i>t™.'4*,is.\,Vv,'(Ss%.->jB&"i 



niSTRIBFTTTR PROPORTION. 

DISTRIBUTIVE PROPORTION, 

874. Dimlribulii't' proportion is a projjurtiuii in which 

given number (ciiuse or effect) ia divided into parts having 

given ratio ; the given number is then taken as a cause, its 

effect being represented by the sum of the numbers that form 

the ratio. 

Thus -. Divide $500 into 2 parts that bear to each other [he ralio of 
3 : 3. Here |500 is taken aa a cause and 5 (3 + 3) represents its 
BEfeet. X : $500 : : 2 : 5 ; and, ar : ^WO : : 3 : 5. 
ST5. Rule for Dlttrlbntive Proportion. — Form a sep- 
arate proportion for each part, comparing tlie unknown part 
with the whole, as the number representing it in the given 
ratio is compared with the sum of the numbers iu the ratio. 
sr6. 'Written Problenii. 1. Divide i'ii between John 
and Henry so that John's share shall be to Henry's as 3 to 5. 



:|S4: 



Bxplanation. — 1. f 24 is represented b; 8, 
tlip sum ii( the numbers in the ratio, x, 
representing John's share, is to t34, the 



*13« »=15 


wiinlosun 
share, is t 


8. 


3 -fr| 5 


2. In like m 
share, is 
the ralio. 


■) J34 as 5. Henry's share i 
is to 8. Answer, 3: = |9 
ire ; z = »1G, Henry's share. 



2. A farm of 325 acres is divided between two brothers. 
Their shares are to each other as 5 is to 8. How many acres 
44oes each brother receive ? 

3. A man, having 1.350 hea<i of sheep, sells part of them. 
The number he sells ia to the number he has left as 2 ia to 3. 
How many did he sell, and how many had he left ? 

, A and B start a business in partnership, A investing 
♦9,000. Their losses iu one year, when e(\nitu.blY i\\\\4s.'i., 
are $600 for A and $1,000 for B. Bow mudVvfaa'^.'^cj'-'-'"-"^'* 



824 PROPORTIflN. 

MISCELLANEOUS PROBLEMS. 

•77. Wrliitfii Problems. 1. What is the height of a 
steeple whosu shadow waa 170 feet 8 iuehes, at the same time 
that the shadow of a rod feet 6 inches high was 5 feet i 
incbcB ? 

Horizontal sliridows are proporCinnai to perjienilicular heights. 

2. If 3,0(K) wpieB of a book of 11 sheets require 66 reams of 
paper, how much pajier will be required for 5,000 copies of a 
book of 12J slieets ? 

3. 9 men hiiild a wail in Ifi^ days. How many meu would 
be required to hnild the same in 2i-j^ days ? 

4. Divide 72 into three piirta which shall be to each other 
as 1, 2, and 3. 

5. What is the elevation per 100 feet in a road rising 462 f(^ 
in one mile and a half ? 

6. If 7 men earn *45,73 in lOJ days, what snm, at the same 
rate, will pay the wages of 3S men for 31^ days ? 

7. A piece of iron is heaten into a sheet f of an inch thick, 
and covering 17 square feet. What would lie its surface, if ito 
thickness were decreased lo J of an inch ? 

8. A father divides $9,500 between his three eons, so that 
their shares are to each other as i, 6, and 9, How much doei 
each one receive ? 

9. If 18,f(5(i bricks are required to build a wall 176 yuidi 
long, how many ai-e required for a wall of the same height and 
thickness, and 369 feet long ? 

10. If *100 gain $80 in lo months, what snm will gain $12(1 
in 3 months, at the same rate ? 

11. A coach goes a certain distance in 24 hours, at the nitt 
of 9 miles an hour. In what time' would the distance U 
trayeiled by rail, at the rate of 33 miles an hour ? 

IS. The ages ol three 3v«tesB'u.re to each other as 3, 4, aod 
^ The sum of tWW agea\af.S. ^RVsi.^aSX.ftw^fe^^,.^^^^^^ 



PARTNERSHIP, 

STS> PartiicrHtiip is the aBSociiition of two or more persontf^ 
for the traneactioii of business, and fur the sharing of pre 
and loases in the business. 

Sueh an association maybe oalleil a,Jirjn, a eunifHinii. a. hoiiae, i 
and tbeir name ir< tlie flnu slyh. 

879. An active partner is one of the persons associated'! 
in business, and having a voice in the management, 

8S0, A «[lenl. partner is a partner who takes no part i 
the management, and whose liability is limited to his iuTeab^l 
ment. 

A silent partner is sometimes called a upecial partner 

881. The liabilities are the debts of a firm. 
88a. The afsetH are the property of a Arm. 

883. Profits and losses are distributed by distributive pro 
portion, the share of profit or of loss being proportionate t 
the share of capital, 

884. Capital is that which is invested in the business ; it] 
jnay be money, securities, other property, or services. 

The private property of each active or general partner may becomej 

security tor firin liabililies arierthe Arm a^setii have been exhausted. I 

S8S. Role for PartnerNhlp. — Form a distributive pro-1 

portion for each partner, the terms being the entire capital, I 

each partner's capital, the entire gain or loss, and each part-l 

ner's gain oi' loss. 

NoTB, — Where the partners have invested their tapital for different^ 
times, take instead of the partners' capital the product of the eap- J 
ital by the time, and instead of tiie entire capital the s 
product'^ of eajjital by lime. 



PARTNERSHTP. 



S86. IVrltten ProhlemN. 1. A and B engaged in J 
ness as parlnora. A invested *9,000, and B tr.OOO. 
gained #2,400. What wae each man's share of the gain 








Or, X $2,4(K1 


— 1. A's 


:«:J2.400:-.*9.0O0:tie.000 


16.000 1 O.OOK 


shiire of th" 


i((,ooo j: = fai.uoo.uoo 


lG.000a:=$21,fi()U,lKK) 


Ksin. orir, is 


X = $1,350 


X = $1,350 


lo »3.400, 






the whole 


X- : »3.4O0 : : fl.OOO : «16.O0O 


X I $2,400 


gain. M 
ta.OOO IB to 


10,000 X = $lfi,800,000 
ar = $1,050 


ie,ooo 1 7,000 


1(!.0003; = $16,800,000 


116,000. 




* = $1,050 


3. B'a share of the piin. or x. is to |3,400 as 


$7,000, B's capital is d 



$16,000, the whole capital. 
8. By dividing the priKtuct of the n 






: by the giwn 



r, $l.:i.'iO for A, nnd $1,050 for B. 
3. A and B form a partnership. A puts in $800, andal 
the end of 3 months B puts in $1,000. At the end of 6 
months from the time at which B puts in his capital, the 
profits to he divided are $330. What should each receive? 



Explanation. 

—1, A has 

$800 ilivest- 



which is the. 



A, $ 



= $7,300 



i 



200 for 1 



hae $1,000 ii 



investment, 
8. B'a gain, 



B, $1,000x6 = $0,000 
-:|330: : $7,200 ; $13,300 

ia.aoo X = $3,37;i.ooo 

3^ = I$180 

;:$:m) :-.$», OO0:$l«.3O0 

13.300 I =$1,980,000 

a: = $150 



13.300 j: = $3,376,000 
a: = $180 

X I $330 



13,21 



6.000 



13,300 a: = $'1,980,000 
a: = $150 
■siRii for (1 mcmths. or $6,000 for 1 month. 
to $330, the whole gain, as $7,200, representing AV 
to $13,300, representing the entire invest.ment, 
to $330, the whole gaiu, as $0,000, representing ffi 
inve^tnu'iit. is to $13,300, the whole inveatmeiit. 
DiviiliiiL,' l.lie product t>l \.V« miaimi, W eaiib. ytoyortioii, by ll» 



PARTNERSHIP. 

3. A, B, and C form a joint capital in trade, of which A 
Wntributes J2,500 ; B, #3,250 ; and C, *3,500. At the eud 
if a year the proBte are #3,775. What is eacli man's share ? 

4. A, B, and rent a jiasture for t260. A puts in 3 times 
s many sheep as B, and B twice as many as 0. How much 
ihould eacli pay ? 

5. A, B, and C rent a pasture together for t90 per annum, 
i. put in 6 oxen for 4 monthe, B put in 10 oxen for 3 months, 
knd C put in 3 oxen for 12 months. How mnch of the renfei 
liould each person pay ? 

6. A and B form a joint capital for conducting a bnainesfl. 
i. invests iSOO, and B, £500. At the eud of a year they haye. 
(ained £187. What is the share of each in the pr 

7. A sJiip's cai^o is valued at $31,600. Of this, A owna 
(9,600, B *7,200, and C #4.800. To save the cargo in a storm, 
foods to the. value of #0,000 are thrown overboard. How" 
nnch of this loss must A, B, and C each sustain ? 

8. A, B, and C form a joint capital in hnsiness for 1 yeafti 
i. puts in #600; B, #1,300 ; C, #1,800 ; theprofltto be dividi 
it the end of the year is #1,709.04. What is each person'* 
aiare? 

9. Three merchants trade together with a capital of which 
1 contributes #3,000 for 6 months, B, #3,500 for 9 montha 
and C, #2,000 for 13 mouths. Tlie whole gain being #2,043.50,7) 
what was each man's gain ? 

10. A, B, C, and D unite their capital in the proportioi 
of 5, 7, 9, and 11. At the end of 6 months B doubles hi 
capital, and at the eud of 12 months they divide a profit 

(42,600. What should each man receive ? 

11. A, B, and C join their capitals, which are in the pro- 
wrtion of J, J, and J. At the end of 4 months A ^'^'■■''aws 
\ of his capital, and at the end of 9 months moc9 
■b&TproSbi, $1,420. What should eacUmau-rt 



ch 

I 



J 



GENERAL ANALYSIS. 

B8T, Cicneml AnHlyHiM ie the cxpltLnutiun of the solntion 
of any problum by rufereoce to unity, 

ess. Oral IToblems. 1. If 6 men do a piece of work in 
4 ilttys, how long will it take 8 men? 

If (I men ilo thu work in 4 dtiys. it will tiike one mao 6 limeB 4 ixjf. 
or 24 'lays, S men will rto thi? work in I of 34 days, or 3 dayB, Ans. 

2. If 5 men, working 8 hours a day. can baild a wall io i 
days, how long will it take 6 men, working 5 houre a day, to 
build the same wall ? 

'i'lip work of 5 men (or 3 liaja ot 8 houra each i?i[itals (lie work of an 
DiHri for 5 > !l X 8 hours, or 130 hnui?. If one man can dn tbe 
work In lao hours, 6 men van do it In i of 130 hojirs, or 30 hoois. 
If a tinurs eijuAls 1 day, 30 hours equals as many days aa 5 b coa- 
IaIumI liiuea iu 20, or 4. Ana., 4 days. 

3. John lost J- of his money and spent ^ of the remainder, 
when he had t.25 left. How much money had he at first ? 

4. Mrs. Ellis paid #15 for 12 yards of silk. How much would 
30 yards have coat her ? 

Q. Three boys together have $.80. The second baa 3 times 
AS much US the first, and tbe third has 4 times as mncb as 
the second. How much money haa each boy ? 

6. Jf 3 men require 4 days of 7 hours each to performs 
certain work, how many men can perform the same work in 
7 days of 6 hours each ? 

7. If J of a ton of coal cost« $1,375, how much will 3 tons 
cost at the same rale ? 

ries and llonry together hare 28 marbles. Fore»eij 
8 has, Heary has 4. How maaj ourfales hMMub i 
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. The cost of 4 pounds of cheeae is eqaal to the cost of 3v 
en eggs. How many pounds of cheese cost as much as 9 T 



10. If a man can travel 13 milea 160 roHs in 3 hours, how | 
ar can he travel in (i hours ? 

11. One man does a piece of work in 8 days, and anothetv 
in 12 days. How many days will it take them to do the voritl 
together ? 

. What number is that which, when multiplied by the'l 
difference between J and J of itself, gives 40 ? 

13. What is the cost of 3 gallons of milk, when 2 qusrtB.i 
I pint cost *.ao? 

rad B work 5 days of 6 hours each. How manful 
hours a day for 8 days must G work to equal the labor oEj 
both? 

The cost to a grocer of 4 pounds 8 oniicea of tea was I 
$1.80, How much did he gain on 3 pounds, if he sold it at 1 
1.60 a pound ? 

S8». IVrlUen ProhlcniN, 1. If AO men build a bridge in J 
L days, how many men can build the bridge in ^ of the time ? ' 
i of the time pquals 8 days. If 80 men bufld 
the bridge in 24 days, one man <^aD build it 
" "■'"'°" - 240 men. in HO x 24 days, or 1,020 days. To build it 

in 6 days, it will Lake as many men as 8 is.J 
contained times in 1,930, or 340. Ans., 240 men. 
2. A can build a fence in 13 days, and B can bnild ths^ 
^ ^ same fence in 8 days. How long will it! 

take them, working together, to build ^ oiM 
the fence ? 
II A can build the fence in 12 days, he can bnild A "f it in 1 day. 
can build f in 1 day. Together Ihey can build the sum of ^ and i, 
or ^f. It they can build ^ of the fence in 1 day, tlu'y can build ^ 
of it in OS many days as ^4 is contained tiutes in ^ — Lboti ^i^id 
J!t — which egnaJa IJ days. 



tof S4da.= 



-A = !-lMa. 



I 



S30 GENERAL ANALYSIS. 

999. lKul« for General AnalykU,— From the condition^ 
of tlie probleiK. find the valiip of one unit ; and then dnd 
the valtif of the rcquirttd uiimber of uuits or the required 
p»rt of a unit. 

Note. — Goal prattii^e may be found in folving the prolilems oodcl 
pro|i.n1k>n bj Hndlysic 

SSI. Wiiltcn Problenu. 1. A man sold his horse and 
carriage for $675. He received 3^ times as much for the 
horse as for the carriage. How much did he receive for the 
horse ? 

For both horse untl carriage he received {Hi + 1 =) 4) tinier the valoB 
o( tho carriage. Therefore, 3i x ((i675 ^ 41j = ? 

2. A drover had a large herd of cattle. He lost J of them 
during a storm ; lie sold | of the remainder, :ind had left 9. 
head of cattle. How many head of cattle had he at first? 

910 is i of (3 ' UIO^I'J.TUU, remaimlLT afliir LlicKlorm, This was j 
thB entire herd ; therefore, f x 3,73U = y 

3. A and B start together in buBinese. A pats t5,0O0 in 
the businyss, and B puts in $9,000. At the end of a year, B'a 
share of the profits was )!l,!)80. What waa A's share ? 

4 A man sella 56 shares of E.R stock at 75 per share and 
invests the proceeds in stock at 105. How many shares d 
the latter does he buy ? 

Se shares sold for $4,300. $105 piu^shases 1 share ; tbereton, 
$4,300 + $105 = ? 

5. If a piece of ground 130 rods by 180 rods ^ells for (16,3 
■what will be the value, at the same rate, of a piece of ground 
containing J of a square mile ? 

6. 376 spiders will produce as much silk as 23 silk-womu. 

*ay spiders will be reqniriid to produce as much as 100 

IB? 
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7. A man beqaeaths his property to bis wife, bod and 
daughter. To hie wife be leaves 2^ times as much as to his 
■on ; and to his danghter he leaves | as mnch as to the son. 
The wife receives tlS.OOO more than the son. How mach 
does each receive ? 

8. If 18 horses cost in keeping $30 a week, what will 90 
horses cost per week ? 

9. If 30 ounces of gold are worth $525, what will be the 
Talae of 18 ounces ? 

10. If 19 oxen cost $1,330, and 2 ojen are worth 14 sheep, 
■what is the price of each sheep ? 

11. If 8 lb. of coffee cost $2.50, what is the cost of 100 
b. ? How many pounds can be bought for t*>.25 ? 

13. If the cost of 42 acres of land is *330, what is the 
cost of 91 acres of the same land ? How many acres of it 
can be bought for *G05 ? 

13. Bations for ten men for 34 days will la^t 15 men how 
many days ? 

14. If 60 workmen can do a piece of work in 13 days, how 
many days will it take 75 workmen to do the same work ? 

15. If 3 men can mow 8 acres of wheat in 3 days, bow loi 
will it take 5 men to mow 30 acres, at the same ral 

1 feed 12 horses 3t days, bow many' 



16. If 40 bushels of cor 
lys will 195 bushels of ci 

17, A man travels 90 i 



i 9 hoi 



I 3 days of 8 hours each, 
bow many days of G hours can ho travel 540 miles ? 

18. If 3 loads of hay will serve 3 horses for 4 weeks, bow 
long will 5 loads serve C horses, at tlie same rate ? 

19. If a man earns 130 in 15 days of 8 hoars each, in how 
nany days of 10 honrs each can be earn $60 at the same 

,te? 

20. If .£17, 168. pay 8 laborers for 18 days, how nMsa.^ \j4 , 
lers, at the same rate, will £13. Ts. -pa-y ^^t "Va ft.a.'ja'i 



ow 
i^9 



INVOLUTION. 

893. A pourer is a number formed by taking a factor one 
or more times. 

§93. The powers of a number are called the first, second, 
third, etc., power, according as the factor is used one, two, 
three, etc., times. 

994. A square is the second power of a nnmber ; thns, 
9 is the square of 3. 

§95. A cube is the third power of a number ; thus, 37 is 
the cube of 3. 

§96. The exponent of a power is a small figure written at 
the right and above a number to denote the degree of the 
power; it shows how many times the number is used as a 
factor. 

In 5', 7*, 5', 12', 15', 2, 3, and 7 are the exponents, indicating the 2d, 
3(1, and 7th powers. 

§97. Involution is the process of finding any power of a 
number. 

§9§. Rules for Involution. — I. To find any power of a 
number, multiply the number by itself, using it as many 
times as a factor as there are units in the exponent of the 
power. 

II. To indicate the product of two or more powers of the 
same number, simply add the exponents. 

III. To indicate the quotient of one power of a number 
divided by another power of the same number , subtract the 
exponent of the divisor from the exponent of the dividend. 

Thus, 5' X 5* = 5^ for 5' = 5 X 5 X 5, and, 5* = 5 x 5 x 5 x 5, th« 
product being 5 x 5 x 5 x 5 x 5 x 5 x 5 or 5^ ; and, 5^ -5- 5' = 
'or 5^ = 5x5x5x5x5x5x5 and 5' = 5 x 5 x 5, and 
Qg the one by tVve oVYveic ^\n^^ S x 5 x 5 x 5, or 5*. 



EVOLUTION. 



333 



999. Find the following? powers : 



i. 27.3' 

2, 81" 

3, 1.01' 

4, .0009' 



e. 1.0101' 
7. .99' 
^. .000089' 
9. 55.005' 



ii. (11^)* 
12. 25.5* 
i,J. .001* 
U. .01* 
i5. .1* 



i^. 15' 

17, 3.2* 

i.?. .089* 

19, .0001' 

;^o. 1.09' 



900. Find tlie yalne of tlie following : 



u .01' X. 9'=? 

2. 2.rx(5J)'=:? 

3. 9.3*x(J)'=? 

4. 12 -T- .20736 



5. .Ol'-f-l 

6. .l*-^r=? 

7. 2.2' X. 01'=? 

^. (liVxd)' 



5. 8.4' -f- (I)' 

10, 5*-f-.625 

11, 4.'-T-2.4' 

i;^. 10.5' X. 2205 



EVOLUTION. 

901. ETolution is the process of finding the equal factors 
of a number. 

90a. The root of a number is one of its equal factors. 

903* The root of a number is called the second, third, 
fourth, etc., root, according as it is one of its two, three, 
four, etc., equal factors. 

904. The square root of a number is one of its two equal 

factors. 5 is the square root of 25. 

905. The eube root of a number is one of its three equal 

factors. 3 is the cube root of 27. 

906. The radieal sigrn is /y/ ; it indicates that some root 
of the number before which it is placed is to be found. 

Thus, V25 indicates the square root of 25 ; y^l25 indicates the cube 
root of 125. 

907. The index of a root is a small figure written before 
and above the radical sign to indicate what root is to be 
found. 

In >y^l728, ^G25f 3 and 4 are the indices; and iudica.t^ x«ej^ 
that the Sd and the 4th root are to be iovni^. 
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90§. Illnstrate the principi^es of etoi.ution hj iisia; 
the four following forms : 

1x1= 1x1x1= 1x1x1x1 = 

9x9= 9x9x9= 9x9x9x9=r 

99x99= 99x99x99= 99x99x99x99 = 

(t + u)'= t' + 2tu + u» (t + u)»= t* + 3t»u + 3tu» + u» 

I. Every place in a square root may require two places in 
the second power. 

II. Every place in a cube root may require three places in 
the third power. 

III. The square of a number containing tens is equal to the 
square of the tens plus twice the product of the tens by the 
units plus the square of the units. 

IV. The cube of a number containing tens and units equals 
the cube of the tens plus three times the square of the tens 
multiplied by the units, plus three times the tens multiplied 
by the square of the units, plus the cube of the units. 

SQUARE ROOT. 

999. InductiTe ExerclKC§ : 



100« = 10,000. 
999« = 998,001. 



1" = 1. 10» = 100. 

9" = 81. 99' = 9,801. 

From the preceding, it is evident that for each place in a number 
there may be two places in the square of the number. 

1. What is the square of 25 ? 



25 


— tens + units. 


25 
25 


= sq. of units. 


10 


units X tens. 


10 


— units X tens. 


4 


— sq. of tens. 




=^ sq. of 25. 



t + u = 25 
t + u 



tu + u' 
tu 



t'+ 

t' + 2tu + u' = 

t* + (2t + w) u. 



tu 



t« 



u 






t + u 



SQUARE ROOT. 

2. What is the square root of 635 P 

Explutation.— 1. Beginning at the right, separiite t.liB figures inh 
periods of two places each, as two figures of the power eoirespond U 

c2. 3. Thefirst period mustcontain thosquaroof the la 

Z_ The groBtest Si^uare in B is 4. Write its aquas 

*Y'^ root' 3, in the answer. Subtract the square of ^ 

l~ from and bring down the next period. 

3. It is evident tlmt the remaitidei' e<juuls twice the product of t 
tens by the nuita, plua the square of the units (3tu + u 
equals twice the t^ns plus the units, all multiplied bj the units (S 
+ b) X u. If, then, twice the tens be used as a. trial divisur tl 
quotient may be the units. The complete divisor, however, ii 
the tens plus the units. 

4. Multiply twice the tens plus the units, that is, the complete divii 
by the units, and subtract. Answer, 35. 

9IO. Rale for Square Rnot. — 1. Separate the given 
number in both directions from the decimal point int^ 
periods of two places each. 

3. Find the square root of the greatest square in the fin 
period at the left, and place it in the answer as 

re in the root. Siiljtract the square of this number froDS 
the first period and bring down the next period. 

3. Use the remainder thus found, except its lowest ordera 
as a trial dividend, and twice the part of the root alreadja^ 
found, as a trial divisor. Write the quotient in the root a 
also at the right of the trial divisor. Multiply the completed ' 
divisor by the part of the root jnet found and subtract the 
product from the entire dividend. 

4. If any product is greater than the dividend, too large a 
number baa been taken for that order in the root. 

5. If a trial divisor exceeds the trial dividend, place a 
pher in the root and also at the right of the trial divisor v 

then bring down the next period and proo^ei aaVife^v.\Bi- 



as* 


EVOLCnOS. 




•lUnmUktw^mmnrmt: 


1. 9,216. 


5. jjf s. .00010201. 


IS. 14,496.16. 


*, 23.801. 


«. if|. it>. .0000015625. 


14. l,OOO2000L 


/. 15,62.5. 


7. HH- "- -9801. 


/5. 287|Ji- 


i. «2,500. 


«. 7i. IS. 1.4641. 


16. 1.72265625. 


•■». nad Ihe Talne af Uie MUwlas : 


/. \/.2itT.iii + v'2073« = ? 


4. V207A -5- '\/.45J' = ? 


f. (1.7)* ~ Vi^= ? 


s. Via - Via = ? 


J. 1.88 - V.262U4' ^ ? 


e. vr^vT"-? 


None — 1, as an eiponeiit, indicates sqnare TWlt, 


CUBE ROOT. 




1' = 1. j i(f = 1,000. 1 lOO" = 1,000,000. 


9' = 729, 


1 99' 


=. 970.280. 1 9»3* = 996,002,989. 



»I4. From the preceding it 
in u number, there may be 
three pluecH in ite cube. 

1. Wlmt Ih thfl eube of 2.-> ? 




(t+ u)(t .( u)-t'. 



NoTK. — 'I'liii t' liftvhig been removed, the units inaj be found by divid- 
ing the rt'iiiuiiiiler of tlie (civeii number br the qnantity in the pm- 
•. The quantity ill tlie jBireiithesis is calletl the dirisor. of 
ete divisiw -, il vowskVs yt Uvtcb terms. ThB flret term, 
d thu trial di»'i»or. 



1,200 

300 

25 
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2. What is the cube root of 15,625 ? 

Explanation. — 1. Separate the figures into periods of three places 
each, beginning at the decimal point. 

15,625 I 25 2. The largest cube in the first period (t*) 

§ » is evidently 8, and 2 is its cube root. 

"^'^^^ Write 2 in the root, subtract 8 from 15, 

and bring down the next period. 
1,525 7i??? 3. It is evident from the preceding, that 

the units (u) may be found by dividing the remainder of the given 
number, and that the divisor consists of three parts, the trial divisor 
being three times the square of the root already found St". Dividing 
7,625 by (3 X 2' =) 1,200, gives 5 (6 having been found too large). 
4. Complete the divisor by adding to 1,200 (3t^ threa times the prod- 
uct of the tens by the units (3tu =) (3 x 20 x 5 =), 300, and the 
square of the units, (u" =) 25. Multiply the completed divisor by 5 
and subtract. If there is no remainder the exact root has been found. 
915. Rule for Cube Root. — 1. Separate the given num- 
ber in both directions from the decimal point into periods of 
three places each. 

2. Write the cube root of the greatest cube in the first 
period as the first figure in the root ; subtract the cube from 
the first period and bring down the next period. 

3. Use the remainder as the dividend, and the square of 
the root already found, multiplied by 300, as a trial divisor. 
Write the quotient at the right in the root. 

4. Complete the trial divisor by adding to it the product 
of the part of the root already found multiplied by the part 
just found and by 30, and the square of the root just found. 

5. Multiply the complete divisor by the part of the root 
just found, and then subtract and proceed as before. 

6. If any product is greater than the remainder, too large 
a number has been taken for that part of the root. 

7. If any trial divisor is greater than the dividend, write a 

cipher in the root, and also in the txiaV d\\\%ox \ ^iXi^-^ >» 

down the next period and proceed as \)eloTe. 
22 
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•IC FiB4 ike cvbe root : 

i. 166,375. 

f. 704,909. 

3. 421,875. 

4. 27,270,901. 
6. 1,259,712. 



5. 2,032^. 
7^. l,027^Wr. 



/i. 6.859. 
/jf. .006561. 
13. .035937. 
24. 3.442951. 
i5. 9.391821. 



917. Find the Talae of the following: 



^. ymn" Viood 

r 4913 r 39304 
5. >y^.l331 +y^?729=? 

4- y^l,522.7»i. 

^. >v/248^. 

^- 1^169 - 121* = ? 
20i 9« 



— 9 



7. 



f^O'' V201' 



= ? 



^- i^ 9.469 - .029791 = ? 

5. 1951.375 + (3048.625)* -^ V' .000125 
10. 4* -*■ VHST" + 729* X ^^064 
lU y'1,418,481. 
12, v^20.25. 
13^ f'289"-i-289*= ? 
U, 82.81 + .0729 x J of i/2Tl6 = ? 



i as an exponent is the same as 3 as an index ; if there is no index 
over the radical sign, 2 is understood to be the index. 

91 §. To find the fourth (2 x 2) root, find the square root 
of the square root ; to find the sixth (2 x 3) root, find the 
square root of the cube root ; to find the eighth (2 x 4) root, 
find the square root of the fourth root. 



919. Find the following^ roots : 



/. ^334.1<)96 



^. ^y^.OOOOOOSi 



8> 



S. v^l. 030301 
4. v". 00000001 



^. V. 000064 



G. V2. 30463981 



7. V. 000000000001 



8, V19i,102,976 



9' ^^390625 

10. \/. 00000256 

11. V^. 16777216 
i^. ^^2687. 3856 



'raetical applications of square and cube root will be found 
iratiou. 



MENSURATION- 
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990. mensuration treats of the measarement of auglea, 
lines, sarfaees, and solids. 

921. A line is that which has length only. 

922. An angrle is the difference in direction of two straight 
lines that meet. 

923. A surface is that which has length and breadth only. 
934. A solid is that which has length, breadth, and thick- 
ness. 

A 9M. Lines that have the same direc- 

tion, being everywhere equally distant, 
are parallel lines ; as A and B. 

996. If one straight line meets an- 
other straight line so as to make the 
two angles equal, each angle is called a 
right ang^le, and the one line is said 
to be perpendicular to the other line. 

Thus, A and B are right angles and 1 3 is perpendicular to 3 4. 

927. An angle less than 

a right angle is an acute 

2 angle ; an angle greater 

" than a right angle is an 

obtuse angle. 

1 is an acute angle and 2 is an obtuse angle. 

9a§. A triangle is a surface bounded by three straight 

lines. 

929. A right-angled triangle is a tri- 
angle one of whose angles is a right 
angle. 

A is a right-anghd (ria'agU* 



a 



B 
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980. The bypothenuse is the side opposite the rigbt 
angle ; the side OD which the triangle stands is the base; the 
other side is called the perpendicalar, or the altitode. 

931. A quadrilateral is a fonr- 
sided figure. 

933. A parallelogram is a i 

quadrilateral with its opposite sides / 
parallel. / 

The figure A is a paraHelogram. 

933. A rectangle is a parallelogram, 
each of whoEc angles is a right angle. 

The figuru B U a rettangk. 

934. A square is a rectangle with all of 
its sides equal. 

The figure C is a square. 

OSS. A circle is a plane figure bounded 
by a curved line, all the points of which 
are equally distant from a point within 
called the centre. 

936. The line that bounds a circle is 
the elrcumference ; any straight line 
from the centre to the circumference is a radios; any 
straight line drawn from circumference to circumference 
through the centre ia a diameter. 

A D B E is the circumference; C, the centre; A B, a 

diantfter ; und C D, a radius. 
Bar. A prl!«ni is a solid with two ends or bases 
equal «'"' parallel ; a prism ie triangular or square, 
as the base is a triangle or a square, 
re represents a, U\imga\M -^toto. 
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93§. A parallelopiped is a prism^ whose 
bases are parallelograms. 

The figure represents a right (upright) parallelopiped. 

939. A pyramid is a solid with one base, 
and with triangles for its faces. The vertices of 
the triangles meet at a common point called 
the apex. If the line connecting the apex with 
the centre of the base is perpendicular to the 
base, the pyramid is a right pyramid. 

940. A cylinder is a solid with two equal 
and parallel circles for bases and a curved sur- 
face. The curved surface is called its convex 
surface. 

The figure represents a riglit cylinder. 

941. A cone has one circular base and a 
curved surface terminating in a point called 
the apex. 

The figure represents a right cone. 



943. The altitude of a prism, cylinder, pyramid, or cone, 
is the perpendicular distance between its two ends, or its base 
and apex. 

943. A sphere or globe is a solid having a curved surface, 
all the points of which are equally distant from a point within 
called the centre. The radius is any straight line from the 
centre to the surface. The diameter is any straight line 
passing through the centre and extending from surface tc 
surface. 




MENSURATION, 



LINES. 

944. RulCH.^ — ^I, The hypotliennac of a right-angled triangle 
equals the square root of the sam of the squares of the two 
aides. 

II, A side of a riglit-angled triangle equals the square root 
of the ditlersnee of the squares of the 
hypothennae and the other side. 

III, The circa mfereiice of a circle 
equals 3,1416- times the diameter ; or 
6.3833- times the radius. 

CircumferencB is nearly 3i times the 
(iiatneter, 

IV, In similar figures corresponding 
lines are proportional. 

945. Wrftlon Prohlems. 1, Required the hypothenuse 
of a right-angled triangle whose sides are 24 and aS feet. 

3. Find the hypothenuse of a right-augted triangle whose 
sides are 2 inches and .99 of an inch. 

3. If a ladder 103.44 feet long be placed so as to reach a 
window 40 feet high on one side of a street, and a window 
60 feet high on the other side, what is the breadth of the 
street P 

4. Find the circumference of a circle whose radius is 6. 3663 
j.rfs. 

5. If the diameter of the earth is 7,912 miles, what is the 
length of a meter, or one ten-millionth part of a quarts 
the circumference ? 




SURFACES, 



'^a 



94S. Rules. — I. The area of a parallelogram is equal tn 
tlie product of one side by the per- 
pendicular distance between it and 
the other side. 




MENSURATION. 




triangle equals half of the product 

either side bj the perpendicular 

it from the opjiosite vertex; or, 

from half the sum of the three sides 

Bohtract each side Beparately ; mui- 

ipl J together the half sum and the three remainders; and 

tlic square root of the product is the 

area. 

III. The area of any quadrilateral 
equals li alf the product of either diag- 
onal hy the snm of the porpendiea- 
to it from the oppoeite angles. 
IV". The area of a cirele equala 3,1416- times the square of 
he radius. 

V. Tlie convex surface of a cylinder equids tlie circnmfer- 
ffice of the hase hy the altitude, 

VI. The convex surface of a right eonc equala the circura- 
ince of the hase by half the slant height. 

YII. The snrface of a sphere equals 3.1416- times the 

e of the diameter. 
VIII. Similar areas arc proportional to the sqiiai'es of the 
lorrespoiiding lines. 

947. n'rltten Problems. 1. What ia the area of a pai^ 
illelogram, one of whose sides is 37 feet, and its distance from 
he opposite side 10 feet G inches ? 

. Find the area of a ti-iangle whose base is 40 feet, and 
dtitude 15 feet. 

. If the sides of a triangle are 16.6, 18.33, and 28.i 
phat is its area ? 

5 diagonal of a quadrilateral is 498 yards, and tho' 
lerpendiculars let fall upon it fiom tlie opposite angles are 10.8 
nd 18,8 yards, what ia the area ? 
5. Find the area of a circle whose vadraa \& ^ iae't. 



i 
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6. What 18 the convex surface o: a cylinder, the radius ol 
whose base is 30 feet, and whose altitude is fiO feet ? 

?. Find the convex surface of a right cone whose slant side 
is oO feet, and the diameter of its base 8 ft. 6 in. 

8. Find the surface of a sphere wliose radius is 64.5 feet. 



»48. RaleH.— I. The vol' 
nme of a prism or of a cylin- 
der equals the area of the 
multiplied by the altitude. 

II. The volume of a pyra- 
mid or of a cone equali 
area of the base multiplied by one-third of the altitude. 

III. The volume of a sphere eqnalsl. 1S88 times the cube 
of the radius. 

IV. Similar solids are propori.ional to the cubes of any cor- 
responding lines. 

MO. Written Problem», I. Bach edge of the base of a 
square prism is 34 inches and its height is 12ji^ feet. Find ita 
contents. 

3. Find the solid contents of a cylinder whose altitude is 
12 feet, and the diameter of its base 15 feet. 

3. The sides of the base of a triangular pyramid are 3, 4, 
and 5 feet, and the altitude of the pyramid is 6 feet. Find 
its solid contents. 

4. Find the solid contents of a cono whoso altitude ia 2? 
feet, and the diameter of the base is 5 feet. 

5. What is the volume of a sphere whose diameter is 13 ft? 

6. The diagonal distance across a square is 500 feet. What 
w the distance around the Bqvmre ■, and how many acres does 

its surface contaiD ? 
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MISCELLANEOUS PROBLEMS. 

960. Written Problemg, 1. Two churches stand on 
opposite sides of a street. The height of the tower of one of 
them is 100 feet, and a straight line drawn from the top of 
this tower to the top and to the bottom of the tower of the 
opposite church is, in each case, 125 feet ; what is the width 
of the street and the height of the opposite tower ? 

2. What is the entire surface of a cylinder, whose height 
is 15 feet and whose diameter is 8 feet ? What are its solid 
contents ? 

3. How many bushels of wheat would a rectangular bin 20 
feet long, 8 feet wide, and 10 feet deep, hold ? 

4. How many gallons of water can be contained in a cylin- 
drical cistern, 8 feet in diameter and 10 feet deep ? 

5. How many square inches are there in the surface of a 
cube whose solid contents are 2,744 cubic inches ? 

d. Given a conical mound, 15 feet in diameter at the base, 
and having a slant height of 25 feet ; to find (1) the height of 
the mound, (2) the number of square feet in its surface, and 
(3) the cubic feet in its solid contents ; also (4) the length of 
the side of an equivalent mass in the form of a cube ; and (5) 
the height of an equivalent pyramid whose base is 15 feet 
square. 

7. Find the volume of a cylindrical marble column Tvhose 
diameter is 15 inches and length 15 feet. 

8. Find the diameter and number of acres of surface in a 
circular pond one mile in circumference. 

9. Find the number of square feet of plastering in a room 
20 feet long, 15 feet wide, and 12 feet high, in which there 
are three doors, 8 by 3 J feet ; two windows, extending to the 
floor, each 10 by 3 feet ; a fire-frame, 4 by 5 feet ; the base 
board being 10 inches wide. 



\ 
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OSI. Written ProbleniN.rl. A lionse is insured for } of 

ita value at J i,. If the premium was 427, what was tbe 

value of the house P 
K^ 3. For how much must a house worth #13,000 be insured 

at J- ^ to cover § of ite value and the premium? 
^3. A man sold 550 barrels of flour at $7 per barrel. The 

entire cost of the flour, including the cost of insurance at 2 ^, 

was J3,646.50. How much did he gain on each barrel ? 
1^4. An insurance eompany lost |5, 593 on a house destroyed 

by fire. For how much was the house insured, if the rate of 

insurance was J ^ ? 

- 5. What is the duty on 600 yards of carpet, 34 inches 
^ wide, invoiced at lOs, per yard, when there is a specific duty 

of t.25 on the square yard, and an ad valorem duty of 40 ;* ? 
.- 6. The duty on 40 yards of silk at 34 f was *13. For how 

much per yard was the silk bought ? 

7. The duty on 50 pieces of carpet, each containing 100 
yards J of a yard wide was 83,300. There was an ad valorem 
duty of 35 ^, and a specific duty of 1.13 per square yard. 
What did it cost ]ier yard ? 

8. If #376 duty was paid for wine on which a leakage of 
8 ^ was allowed, how many gallons were there, the duty 
being %\\ a gallon ? 

0. What rate of tax must bo assessed upon J5, 100,000 
worth of property to pay $39,984 for the paving of a street, 
and to pay 3 ^ for collection ? 

Y 10. After collecting a bill, an agent remitted $798 to the 
principal, reserving a commission of 5 ^. What was tb^ 
Amount collected ? 
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11. A certain town ip taxed $12,626.60. There are 825 
voters in the town, taxed at the rate of $1 each. What is 

. the rate of tax if $2,500,400 worth of real estate and $450,000 
worth of personal property are taxed ? 

12. A owes B $441, due 1 year hence ; $345, due in 3 
years, and $220, due in 2 years. Find the equated time of 
payment of these debts. 

13. Find the equated time of payment of $100, due in 4 
months, and $200, due in 6 months. 

14. What is the equated time of payment of a debt of 
$1,600, ^ of whjch is due in 6 months, ^ in 5* months, and the 
remainder in 4 months ? 

15. A owes B a debt of $6,000, due in 4 months ; he pays 
$2,000 at the end of one month, and $1,500 at the end of two 
months. When is the remainder due ? 

16. A owes B $416, due in 6 months ; and $432, due in 12 
months. What is the average time of payment ? 

17. $716^15^^.. Baltimore, Feb. 16, 1889. 

On demand, I promise to pay Joseph Johnson, or order, 
seven hundred and sixteen and -^^ dollars, with interest at 6 
per cent. 

Value received. Edward Mason. 

Indorsed : Eeceived, May 3, 1889, $324.10 ; Sept. 9, 1889, 
$180.03; Dec. 15, 1889, $63.50. What is due April 3, 
1890? 

18. $800. Mobile, Ala., ApHl 19, 1888. 

^ For value received I promise to pay T. B. Maury, or order, 

; on demand, eight hundred dollars, with interest. 

e. Edwin C. Lee. 

1 Indorsed : Oct. 21, 1888, $50 ; Jwly %, \%%^, %V:^\^^^ ^^ 
^ 1890, $20. What ia due April 19, 1S91, at ^ ^^^ e.^^*^- "^^ 



848 



MISCELLANEOUS PKOBLEUia 



19. •7,000. New York, Jan. 1, 1885. 

Three tiionthii iiftcr date, I promise to pay Peter Carter, oi 
order, seven thousand dollars, with interest. 

Vuhio received. James E. Jot. 

Indorsed : May 3, 1886, t400; Aug. 8, 1887, *70; Sept. 9, 
1888, liaO; Oct. 7, 1889, $950. What is due Jan. 1,1890, 
interest at 7 per cent. ? 

aO. *2,5II0. PiTTSBUBOH, Aug. 8. 188i 

Six mouths after date, I promiee to pay Amos B. Grier, or 
order, two thousand flvo hundred dollars, with interest. 

Value received. Henry Pbtebson. 

Indorsed : Nov. 1, 1885, t400 ; Dec. 14, 1886, tlOO ; July 
(i, 1887, *50; Oct. ai, 1888, »750; April 18, 1880, $500. 
What remained duo July 1, 1889, interest at 6 per cent ? 

21. Averiigo the following account : 

Dii. James Smitb. cb. 




33. Find the equateil time for the payment of the amoani 
uf an Hceount having the following items : 

May 10, Mdsc. on liO days $350 

" ;10. '■ •■ 3 mos. 425 

.huu' ■•*5, ■■ ■ 60 days 250 

Jnly W, •• •• 30 days 30O 

33. 'I'lif width of a room is J of the length, and the rwm 
r,"" - - :i3 yards of carpet, f of a yard wide. What are tht 
>f the room ? 
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25. When is the amount of the following acconnt due ? If 
not settled till Nov. 1, what amount should be paid, interest 
being at 6 per cent. ? 

1889. M. A. Johnson to Chas. Clay, Dr, 

June 6. For Mdse. on 3 mos t675 

July 3. " " " 60 days 500 

" 15. " " *' 90 days 875 

Aug. 20. " " " 2 mos 250 

26. Find when the balance of the following account is 
due : 

i>B. Samuel Mason. cr. 



1890. 
Aug. 20 
Sept. 15 
Oct. 25 
Nov. 1 



To Mdse. 30 da. 
** '* 60 " 



$262,50 



30000 
81040 
906 75 



' 1890. 

Oct. 1 
iOct. 20 

I 
I 



Bv Cash. 



ii 



$20000 



275 



00 



27. Find the equated time for the payment of the balance 
of the following account : 

Edwabd Thomson. 



Db. 



Cr. 



1890. 
Jan. 1 
Feb. 20 
Mar. 30 
April 5 



To Mdse. 



(( 



i( 



n 



.i 



(i 





■ 


1890. 


$800 




Feb. 10 


, 750 




Mar. 5 


275 




April 1 


346 


1 





Bv Cash. 



i. 



.i 



$500 



I 



400 
300. 



28. A piece of work can be done in a day of 1\\ hours by 
2 men, by 5 women, or by 12 boys. In what time could it be 
done by 1 man, 2 women, and 3 boys together ? 

29. How much money must be inyeated m ^ <jL «^ak^ ij 
4 ^ preminm to yield a quarterly income ol tSTl^ ^ 
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30. A can do a piece of work in 12 days, working 10 hoon 
a day ; B can do it in 15 days, working 6 hours a day ; C can 
do it in 9 days^ working 8 hoars a day. Id what number of 
hours can A, B, and C, working together, do the work ? 

31. A cistern which is full can be emptied by one pipe in 
25 seconds^ and filled by another in 45 seconds. If the fint 
pipe is turned on for 10 seconds, and then the second also, in 
what time will the cistern be emptied ? 

32. Required a number of which the half, third, fourth, 
and two-sevenths added together make 575. 

33. A horse is tied to a post by a rope long enongh to allof 
him to graze over a circular piece of ground containing half an 
acre. What is the length of the rope ? 

34. The gable ends of a house are each 32 feet wide, and 
the perpendicular height of the ridge-pole above thB eaves is 
10 feet. How many feet of boards will it take to cover boft 
gable ends ? 

35. In an arithmetical series the extremes are 2 and 26, 

and the number of terms is 7. What is the sum of all the 

terms ? 

Note. — See Ai)i)on(lix for Progressions. 

36. A has $10, B has as much as A and half as much as C, 
and C has as much as A and B together. What sum hii 
each ? 

37. What is the area of a right-angled triangle, the hypoth- 
enuse being 64 feet, and one side 28 feet ? 

38. A sphere is 16 inches in diameter. What is the diam- 
eter of a sphere J as large ? 

39. A person, being asked the time of day, replied that the | 
time past noon was equal to yV of the time to midnight. WW 

•me ? 
staff 5 ieet ^ \tv^\\^'& V^x^^cast a shadow of 7 fe^ 
) heighit ot a «Xc^\Asb ^Vo's.^ ^*A.e^wR \^ViS^\s5^\ 
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41. Wluii is the L. C. M. of 6^ and 7} ? 

42. What is the G. C. D. of |, |, and ^ ? 

43. The diameter of a circle is 4 feet What is the diame 
ter of a circle vhose area is 4 times as laige ? 

44. Mrs. D's a^e 32 years after her marria^ is 4S jears. f of 
her husband's ; vhat fraction was her age of his at marriage ? 
^^5. A man who owns S of a diip sells | of his share foi 
$9,546.66|. At this rate, what is the ralue of the whole ship, 
and what part of the ship does he still own ? 

46. How many acres are there in a rectangular fum 24 
rods wide and } of a mile long ? 

47. What will be the c««t of 5 planks 21 ft. long, 8 in. 
wide, and 2\ in. thick, at #36 per M. ? 

48. What is the Talne of 6 piles of four-foot wood, 36 ft 
long and 5} ft high, at H| per cord ? 

49. A man sold property ai 30 ^ g^^n. The purchaser sold 
it at 10 ^ lose, receiving t^,219}. What was the cost to the 
first man? 

50. A man paid #128 for a horse. He sold it at a gain oi 
31 j^ 5^, making a reduction from the asking price of 124 1. 
What was the asking price ? 

5L Paid #42^ premium on a house worth #4,236 and 
insured for | of its value. What was the nite of insurance ? 

52. What must be the face of a 3 months* note which, 
when discounted at a bank at 9 <, vieMs #351.63 ? 

53. A lends B #225 for 8 months. B afterward lends A 
$150. How long may A keep the money to balance the use 
of the monev he loaned B ? 

54. How many bushels of grain will a bin contain* if it is 
10 feet long, 6 feet wide, and 5 feet deep ? 

55. What are the largest lot§, each containing the sune 
number of acres, into which three farms, contain\Yi% t^^«**- 
iveJj 4S, 64, and 96 acre*, can be diTidedV 
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5K. How atanj nrds of nnslin } of a yard wide will i[ 
t»kF to cover the conres snrface of a cjlioder 8 feet in diam- 
eter and 14 feet high ? 

57. Hoa namj cords of wood are there in a pile 24 fe«l 
lonp. 12 feet high, aod 6 feet thick? 

5>8. What rate of interest is paid when a note payable in 
30 dat"? is discoonted at a bank at 4 ? 

59. What ia tlie depth of a cnliical cistern that will hold 
300 barrels of water ? 

60. A man bought 16 bushels of wheat at 9.87| ahnahd. 
24 bnsbfis at tl.25 a biislicl, and 30 bnshels at tl.Oa| i 
bushel. What was the average cost per bushel ? 

61. A plank contains 15 board feet. If it is 10 inches wide 
and 3 inches thick, how long is it ? 

fi2. What rate of interest does a bank receive for discount 
iuga note payable in one year, the rateot discount being 6 «? 

63. If it cost (128 to enclose a square field of 40 acres, hov 
roach would it cost to enclose a rectangular field of the same 
area, whose length is 4 times its breadth ? 

64. What are the dimensions of a cubical pile of wood thit 
contains 3flO cords ? 

65. Two men travelling toward each other were 53J mitct 
apart. When they met one had travelled oj miles less thu 
the other. How far did each travel ? 

eO. What WHS the face of a 30 days' note which, when dis- 
counted at a bank at 6 ^, yielded *855.27 ? 

67. What is the entire area of a cubical block containing 
316,000 cubic inches ? 

68. Multiply six-tenths by six-thonsandths and divide Iht 
'act by nine hundred thousand. What is the result ? 

A rectangular field 10 rods wide and containing i\ 
ie to be emAuaed \s^ -a cV^ft Vwiwcii fence 8 feet hi^. 
will be the cusl oi ^Ve ^wxec a,V%\ft.'aKi ■^^.■^.^ 
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70. How many feet square is a cistern which is 9 feet deep, 
if it costs $18 to excavate it at $1.50 per cubic yard ? 

71. What is the depth of a cubical bin that will hold 500 
bushels of grain ? 

72. What is the present worth of $4,573.50, due in 3 
months 8 days, money being worth 6 ^ ? 

73. How many barrels of water will a cistern 7 feet by 8 
feet by 12 feet contain ? 

74. What is the exact interest of $3,250 from Jan. 15, 
1888, to April 3 of the same year ? 

75. Find the area of a walk 8 feet wide, that surrounds a 
square lot containing .225 of an acre. 

76. What is the cost of a sight draft on St. Louis for 
$1,500, when exchange is at 2 J per cent, premium ? 

77. What is the face of a bill on London that can be 
bought for $2,906.42, when exchange is at $4.84 ? 

78. A lot containing f of an acre is 15 rods long. How 
long is a straight walk between the opposite corners ? 

79. The sum of two numbers is 180. What are the num- 
bers, if onef number is ^ of the other ? 

80. Divide eighty thousand by eight-thousandths, and mul- 
tiply the quotient by 95-huudredths. What is the result ? 

81. A can do a piece of work in 8 days. B can do the 
same work in 14 days. How long will it take them working 
together ? 

82. John Wright bought of William Purdy of St. Louis, 
August 5, 1886, 8 tons of nut coal at $5.50 per ton, and 4 
tons of stove coal at $5.25 per ton ; Sept. 13, 1886, he bought 
2 cords of wood at $4.50 per cord. Make out and receipt Mr. 
Wright's bill. 

83. A tree 60 feet high was broken 25 feet from the bot- 
tom. How far from the foot of the tree did ita io^ ^i\\^«^ *^5w^ 
ground? 

23 
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84. Whiit. 18 the iliKmeter of a cjlindrical ciHt«ni 10 
detji coiiluining 288,744 cubic feet ? 

86. How many gallons will a ciylindrical cistern bold that 
is 5 ti>ei ill iliaiuetor and 8 feet deep ? 

8t). Uow many square feet are there in the walls of a room 
aOfeet long, 15 teet wide, and Iti feet high, without dedocl- 
iiig for doors and windows P 

87. If 25 ^ is gained by selling 2.50,000 feet of lumber at 
tl8.7d per &f., how much would have been gained or lost, it 
it bad been sold for 816.S5 per M. ? 

88. What is the diagonal distance of a rectaugiilar field 
containing 4 acres, if the length of the field is 8 chains ? 

89. TIow many barrels of water will a cubical cistern bold, 
if it is 7 feet deep ? 

90. If »15,000 is gained on *50,000 worth of goods, on Lo« 
many dollura' worth of giwds will tS.SOO be giuned ? 

91. If the diSereucc between | and g of a number is 133, 
what is the number ? 

93. Tlio retail price of cloth is 25 ^ above cost, and the 
wholesale price is IG ^ less than the retail price. Is there gaio 
or loss on the wholesale price, and how much ? 

93. A ladder rests tigainst a house 22 feet from the pave- 
ment. What is the length of the ladder, if the distance from 
the house to the base of the ladder is 12 feet ? 

94. Money being worth 8 ^, which is better for the pur- 
chaser, and how much better, to pay tl,900 cash, or fi,0SOm 
6 months' time ? 

95. A book that cost tfi was sold at a gain of 35 ,4. Vhit 
was the marking price, if a deduction of 33^ fi was made P 

96. What per cent, is gained on an article marked 415 and 
old at 20 « and 10 i off, if the cost was $8 ? 

is the coat o^ a Vi\\\. ot tsctxangB in Parts far 
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. Find the aecoud term of the proportion 33.18 : x:: 51 J H 
1,357, and write the answer in words. 

, A and B become partners in biislueBS. A pats i 
♦3,000- 4 months later B puts in *5,0CI0; and 3 months! 
«fter B, C puts in li.OOO. The profits at the end of the yea 
»re 13,000. What is each man's eliare ? 

100. $12,500 is divided among three brothers whose share 
!*re to each other as 5, 7, and 8. What is each one's share ? 

101. What ia the diagonal distance from a lower comer of .^ 
■room to the opposite upper corner, if the room is 15 feet lon^l 
■14 feet wide, and 12 feet high ? 

103. Find the entire surface of a square pyramid, whoe 
altitude ia 84 feet and wliose base is 26 f^t square. 

(. What are the cubical contents of a sphere 13 
diameter F 

104. The product of three factors ia 253,720. If two of thej 
factors are 65 and 48, what is the third ? 

105. How many yards are there in the smallest piece of rib>fl 
Jbon which can be divided into an e.vact number of pieces oon-^ 
iaining 2^ yards, 1^ yards, or SJ yards ? 

106. A number diminished by .625 of | of itself is equal to'l 
What is the number ? 

107. I of A's money equals ^ of B's money. A has 4300 U 
than B. How much money has each ? 

108. Into how many square lots of the largest possible are 
€jan a rectaogular field ItiO rods long and 80 rods wide bel 
divided ? 

109. Find the last term of a geometrical progression, ; 
■which the first term is 4, the nnmber of terms 8, and the ratio | 
of increase 3. 

110. A merchant sold goods which were marked 11,150 ai 
B to gain 15 ^ after making a deduction of 'iQ li- B.'sro is 
id the goods coat him .'' 
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.65 in 1 yeor^^H 
""■^ '-"e dis- 
com- 



I 



111. What principal will irniount to $1,510.65 in 
months 12 days, at 7 ^ ? 

112. Find the difference between the interest and trae dis- 
count of $080 for 3 years 4 months at 6 ^. 

113. Find the difference hetweon the simple and the com- 
pound interest of $1,300 for 3 years 3 months at 8 ^. 

114. What are the bank diaconnt and proceeds of a 60 dsj 
note for $930, diseounled at a bank at 6 ^ ? 

116. If 13 men working 9 honrs a day can do a piece of 
work in 5 days, how many men can do a piece of work three 
times as large in 6 days, working 10 hours a day ? 

116. Three men use a pasture in common. The flret pats 
in 4 horses for S months ; the second, 3 cowa for 4 months ; 
and the third, 6 cows for 3 montlia. If the rent is $G0, and if 
each horse eats | more than it cdw, wliat is each man's shave 
of the rent ? 

117. Two men start from the Game point ; one travels east 
at the rate of 4 miles an hour, and the other travels south at 
the rate of 3 miles an hour. How far apart will they he at 
the end of 6 hours ? 

118. The time past noon equals f of the time to midnight. 
What is tlie time of day ? 

111). How many tons of ice can he taken from a 3 acre pond, 
when the ice in 4 inches thick, the ice weighing 60 pounds to 
the cubic foot ? 

130. How many tons of ice can be obtained from a circular 
pond SO feet in diameter, when the ice js 2^ inches thick, the 
•ice weighing 60 pounds to the cubic foot ? 

121. An agent bays 8,500 barrels of flour at $7.35 per barrel 
and pays $245 for freight. How mneh money was sent to him, 
yhlus commission was 4 ^ ? 

97. WTow much does ft bank \iaY for a note of $1,800, dat«d 
1,548 franith, due June 9th , and 4\bcoM'^\«.'^ k^V\\\'ii'Ott ^^«* <^.\ 



MISCELLANEOUS PROBLEMS. 357 

123. What per cent, is gained or lost by buying coal at $6. 15 
per ton on 3 months' time and selling the same day at 16.25 
cash, money being worth 10 ^ ? 

124. 4j per cent, bonds yield 6 per cent, on the money in- 
vested. At what rate of discount were they bought ? 

125. A commission merchant sells $120 worth of butter for 
a farmer, charging 3 per cent, commission. With the pro- 
ceeds he buys groceries charging 4 ^ for buying. What is 
his commission for selling, his commission for buying, and the 
cost of the groceries ? 

126. What is the gain per cent, on an article, when ^ of the 
selling price is 4 ^ less than the cost ? 

127. Two times the time past midnight is equal to f of the 
time till noon. What time is it ? 

128. For what sum must a 3 montlis' note be drawn so that, 
when discounted at a bank at G ^, the proceeds will pay for 75 
barrels of flour at $8.50 per barrel ? 

129. At $.20 per gallon, what is the value of the oil in a 
cubical vessel 10 feet high ? 

130. Sold ^ of a farm for what f of it cost. What per cent, 
was gained ? 

131. What is the face of a 90 days' draft in New York, if 
the cost is $5,877, at J per cent, discount ? 

132. Which is the better investment, and how much better, 
5 per cent, bonds at 104, or 4 per cent, bonds at 1'6 ? 

133. A and B can do a piece of work in 3^ days ; B and C 
can do it in 6 days ; A and C can do it in 3f days. How long 
will it take them working together, and in what time can each 
man do the work alone P 
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METRIC SYSTEM. 

959. The metric tystem is the French system of weights 
and measures. 

953. In tlie metric system the basis is the one ten-millionth 
part of a quadrant (quarter) of the earth's meridian. 

954. A meter, the unit of the metric system, is 39.3? 
inches (nearly 1. 1 yards), or the one ten-millionth part of a 
quadmnt of the earth's meridian. 

Note. — The metric system h^s been authorized by the U. S. and 
adopted l)y nearly all the nations of Eurojxi. It is used in the U. S. 
coast survey. 

955. Tlie advantage of the metric system consists in its 
extensive application of the decimal system. The unit in each 
table is taken from the meter, and the scale of each table is 
ten. The names of tiie fractional orders in each table have 
the prefixes deci- (tenths), centi- (hundredths), milli- (thou- 
sandths), before the name of the unit. The names of the 
integral orders have the prefixes deka-(tens), hekto- (hun- 
dreds), kilo- (thousands), ormyria- (tens of thousands), before 
the name of the unit, as in the following 

Table. 

Integ^ral. Decimal Orders. 

i I i r -s "I s 

5 :S ^ 5 ^ 5 S 

Long measure, . . . . Meter, 39.37 in. 

^"^ e, . . . Are, 1 sq. Dm. 

. . Liter, 1 cu. dm. 

ijiT«Lii\^ ] cu. em. 
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956. The preceding units are used as follows : 
1, Meter (l^ yd.) is used for short distances. 

Kilometer, for long distances. 
s. Are (^ A.) is used for land. 
Square meter, for small areas. 
Square kilometer, for territories. 

3. Liter (1.06 qt.) is used for liquids. 
Hektoliter, for grains, roots, etc. 
Cubic meter, for ordinary solids. 
Stere (cu. m.), for wood. 

4. Oram (^ oz.), precious metals, prescriptions, etc. 
Kilo (kilogram, nearly 2| lb. ), ordinary articles. 
Metric ton (nearly Ij^ tons), heavy weights. 

957. The name of any unit may be changed by moving 
the decimal point ; thus. 



^ 



Lengtii. 

1. 1,234 m. 

2. .5 Km. 

3. 100 mm. 

4. .25 Dm. 

5. 345 Hm. 



1.234 Km. 
500 m. 
.1 m. 
25. dm. 
3.45 Mm. 



Surface. 

6, 12 ares 

7. .185 centares 

8, .41875 sq. Km. 

9. 25,000 sq. mm. 
10, 18,275 sq. cm.: 



:.12 hek tares. 
1,850 sq. cm. 
:41,875 are. 
:2.5 sq. dm. 
1.8275 Dm. 



Volnme. 

11. 764 dst. = 7.64 steres. 

12, .00005 cu. m. = 50 cu. cm. 



Capaoity. 

13. 500 liters = 5 Kl. 
U^ .001 Dl. = .01 liters. 



95§. 

10 millimeters, ™™- 

10 centimeters . 
10 decimeters 

10 meters . . . 

10 dekameters . 
10 hektometers . 
10 kilometers 



Long Measure. 
. . make 



(( 



(( 



<( 



(( 



(( 



(( 



1 centimeter, ®™- 
1 decimeter,**™- 
1 meter,™* 
1 dekameter,'^™' 
1 hektometer,^™ 
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959. 

100 centameters ("*), or 
100 ares 



Square Meunre. 

sq. meters make 1 are,*- 

1 hektare,^*- 



a 



•* Alio, 

100 sq. millimeters (sq. mm.) 
100 square centimeters. 
100 square decimeters. 
100 square meters. . . 
100 square dekameters. 
100 square hektometers. 



make 






. 1 square centimeter, «»• °"'- 

. 1 square decimeter, '•»•**"■• 

. 1 square meter, *»"• or centare. 

. 1 square dekameter,"<» •^'"- or are. 

. 1 sq. hektometer/**- ^°- or hektare. 

. 1 square kilometer, *»-^"*- 



Cubic Rleatture. (Capacity and Volume.) 

960. Volnme. 

1,000 cubic millimeters (cu. mm.) make 
1,000 cubic centimeters . 



(( 



1,000 cubic decimeters 
Also (for wood), 
10 decisteres "*''• . 

961. 



a 



1 cubic centimeter, cu. cm. 
1 cubic decimeter, cu. dm. 
1 cubic meter, cu. m. or stere. 



make 1 stere/** 

Oapadty. 



10 milliliters, ^- make 1 centiliter '^'• 



10 centiliters 
10 deciliters 
10 liters . . 
10 dekaliters 
10 hektoliters 



1 deciliter, *•• 
1 liter, »• 
1 dekaliter, >>•• 
1 hektoliter,^** 
1 kiloliter,*^*- 



963. 

10 milligrams, "8- 
10 centigrams . 
10 decigrams . 
10 grams . . 
10 dekagrams . 
10 hektograms . 
10 kilograms . 
to m/riagrams 
'^quintals . . 



Weights, 
make 



(( 



(t 



(( 



(( 



it 



(( 



(( 



(( 



1 centigram, ®8- 

1 decigram*** 

1 gram, 8- 

1 dekagram, ^K- 

1 hektogram,''*- 

1 kilogram, *^8 or Kilo, ^ 

1 myriagram,***- 
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96S. To Reduce the units of the Metric System to U. S. Weights 
and Measures : 

Length. 

1. 1 meter = 39.37 4- in. or 3 ft. 34 in. 



Snrfaee. 

^. 1 are or sq. dekameter = 119.6 sq. yd. or 3.954 sq. rd. 

Volnme. 

3. 1 cu. meter or stere = 35.316 4- cu. ft. or 1.308 cu. yd. 

Capaeity. 

4. 1 liter = 61.022 cu. in., or 1.0567 liquid qts., or .908 
dry qts. 

Wdght. 

5. 1 gram = 15.432 grains, or 1 cu. cm., or 1 ml. of water. 

6. 1 kilogram or kilo = 2.204 lbs. Avoir. 

9M« To Reduce U. S. Weights and Measures to units of the 
Metric System : 

Length. 

L 1 inch = 2.54 centimeters. 
^. 1 foot = 3.048 decimeters. 

3, 1 rod = 5.029 meters. 

4. 1 mile = 1.6093 kilometers. 

Surface. 

6. 1 sq. yard = .8361 square meter. 

6, 1 sq. rod = .2529 of an are. 

7. 1 acre = .4047 hektare. 

8. 1 sq. mile = 2.59 sq. kilometers. 

Volume. 

9, 1 cubic yard = .746 cu. meter. 

10. 1 cord = 3.625 steres or cubic meters. 

Capacity. Weight. 



11. 1 liquid qt. = .9465 liter. 
1^. 1 gall. =3.785 liters. 
13. 1 dry qt. = 1.101 liters. 
Jj. 1 bu, = .3524 hektoliter. 



15. 1 lb. Troy = .373248 kilo. 

16. 1 oz. Avoir. = 28.35 grams. 

17. 1 lb. Avoir. = .45^^ kx\a. 
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96ft. WrlUen Problems. 1. A bought 500 meters of 
black silk at $1.75 per meter, and sold it at $1.80 per yard. 
How much did he gain ? 

2. A grocer buys a ton of sugar at 22 cents a kilo. How 
much does ho i)ay for the ton ? 

3. Mr. Nelson buys a farm containing 80.94 hektares at 
♦00 an acre. What is the value of the farm ? 

4. How many liters of water equal one metric ton ? 

5. How many grams are equal to one kilometer of water? 
(). How many cubic millimeters are there in one metric ton ? 

7. How many grams are there in one cubit meter ? 

8. A field is 1 hektometer wide and 4 hektometers long. 
How many acres are there in the field ? 

9. Jf a hogshead of wine costs $400, what does one liter cost? 

10. What is the cost of 30 meters and 5 decimeters of silk, 
at 10 francs i)er meter ? 

11. A farmer bought 404.64 acres of land at $100 an hek- 
tarc. What was the cost ? 

12. If a silver half dollar weighs 12^ grams, how many 
half dollars will weigh 10 kilos ? 

13. How much will 2,000 nickels weigh if each nickel 
weighs 5 grams ? Express the answer in kilos. 

14. AVhat is the weight in lb. Troy of 4,800 letters, if they 
ftvcrago 30 grams a letter ? 

15. How many stores are there in a pile of wood 45 ft. 
long, 4 ft. wide, and 7 ft. high ? 

16. A field containing 25 acres, produces 63 tons of hay: 
how many kilos, is this per hectare ? 

1 7. A traveller walks at the rate of 4 kilometers an hour. 
How many miles will he go in 5 days, walking 9 hours each 
day? 

ny ga\\o\i% ol \?*et\.^\: ^\ll a cistern hold, which 



PROGRESSIONS. • 

ARITHMETICAL PROGRESSION. 

906. An arithmetical prog^resslon is a series of numbers 
increasing or decreasing by a common difference. Thus, 1, 
3, 5, 7, 9, etc., is an increasing arithmetical progression ; and 
19, 15, 11, 7, etc., is a decreasing arithmetical progression, 

967. In an arithmetical progression, the principal quanti- 
ties are the first term, the last term, the common difference, 
the number of terms, and the sum of the series of terms. 

The abbreviations for the above are respectively a, I, d, n, and 8, 

96§. To find the last term of an arithmetical series. 

Ittterm. 2d. 3d. ith. iMttent. 

Progression = 5, 9, 13, 17, 21. 

Irt. Ist-i-d. lBt-i-2d. lrt-i-3d. Itt-i-id. 



Or =5, 5+4, 5 + 2x4, 5+3x4, 5 + 4x4. 

From the preceding, it is evident that any term or the last 
term equals the first term plus the number of terms minus 
one multiplied by the difference. 

I = a ± {n — l)xd. 

Note. — Subtract {n — l)xd from a in a decreasing progression. 

969. To find the sum of an arithmetical series. 



Sum = 5 + (5+ 1 X 4) + (5 + 2 X 4) + (5 + 3 X 4) + (5 + 4 X 4). 
or, in inverse order, 



Sum =(5 + 4 X 4) + (5+ 3 X 4) + (5 + 2 X 4) + (5+ 1 X 4) + 5. 

2s = (a+l) + (a+l) + (a + l) + (a-vC^ -v Vjit-vW 
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If the progression, written in the reverse order, is added 
to the progression written in the natural order, it is evident 
that twice the sum equals the sum of the first and last terms 
taken as many rimes as there are terms ; that is ;^« = n x 
{a 4- i)y or, 

970. To And anjr one of the five quantities. i 

I 

i. / = a + (n — i) X d ; therefore, ^. a = I — (w -- jf) x d; and j 
S. d = :^ji^zri '■ ^^^> 4- n = — ^— + 1. ! 

5. 8 = n X ^^^^ — / therefore, 6. n = — ??_ ' 

^ ft -h I 

and, 7. a = ~ -I; and, 8, i = ~ -^ a. 

971. To find any one of the five quantities in an arith- 
metical progression, substitute known quantities for the cor- 
responding letters in the appropriate equation. 

972. Written Problems. 1. The first term of an in- 
creasing A. P. is 7, the common difference is 4, and the num- 
ber of terms 10. What is the last term ? 

2. The first term of a decreasing A. P. is 100, and the 
common difference is 2, AVhat is the 17th term ? 

3. If a man lay up $1 the first week of the year, 13 the 
second week, 15 the third week, and so on to the close of the 
year, how much will he lay uj) the last week of the year ? 

4. The first term of an increasing A. P. is 10, and the 
common difference is 5. What is the 100th term ? 

5. The first term of an A. P. is 1, the last term is 100, and 
t^ " terms is 34. Find the common difference. 

^>xtremes of an A. P. are 2 and 52, and the 
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7. The first term of an A. P. is 104|, the last 8, and the 
number of terms 59. Find the common difference and the 
55th term. ^ 

8. The two extremes being 10 and 70, and the common 
difference 3, what is the number of terms ? 

9. The extremes are 2 and 53, and the common difference 
3. What is the number of terms ? 

10. The first term of an A. P. is 3, the last 139, and the 
number of terms 35. Find the sum of the terms. 

11. The first term is |, the last 2|, and the number of 
terms 7. Find the sum of the terms. 

12. The first term is ^, the last 2^, and the number of 
terms 24. Find the sum of the terms. 

13. Find the sum of 20 terms of the series, 1, 3, 5, 7, 
9, &c. 

14. Find the sum of 20 terms in each of the following 
series : — 

1. 100, 110, 120, etc. 3. J, f, 1, etc. 

2. 100, 97, 94, etc. 4^ 13, 12 1, 12^, etc. 

15. Find the number of terms and the sum of the termg 
of an A. P. whose first term is 1, last term 70, and common 
difference 3. 

16. If a laborer were hired for a year, to receive a farthing 
the first day, a half -penny the second, three farthings the 
third, and so on, excluding Sundays, what would he receive 
for the 25th week ? and what would his wages amount to for 
the year ? 

17. How far does a person travel in gathering up 200 stones 
placed in a straight line at intervals of two feet from each 
other, supposing that he fetches each stone singly, and de- 
posits it in a basket which is in the same line with the stones, 
20 yards distant from the nearest atone, a\i^ ^i^cv^^» \\fc ^XastXs. 
from the basket ? 
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GEOMETRICAL PROGRESSION. 

973. A g^eometrleal progreislon is a series of numbers 
increasing or decreasing by a common ratio; that is, by a 
common multiplier, or divisor. Thus, 2, 6, 18, 54, etc., is 
an increasing geometrical progression; and 1,728, 144, 12, 
etc., is a decreasing geometrical progression. 

974. In geometrical progressions, the principal quantities 
are the Jirst term, the last term, the common ratio, the num- 
ber of terms, and the snm. 

First term, a; last term, I; ratio, r; number of terms, n; sura, .<?. 

975. Three of the principal quantities being given, others 
may be found by substitution in the following equations : 

1,1 = ax r°-» / ^. a = J-^ . s. r = "i/1; 4- s = fLJllzl 

r^-^ ' fa' r-1 

Note. — The equation for i is found as follows : 

Progression, = 5, 20, 80, 320, 1280. 

»»xr »xr' axr* »xr* 
Or, 5, 5x4, 5x4x4, 5x4x4x4, 5x4x4x4x4, etc. 

It follows, therefore, that I = a x r"*~^ 

Note.— 2. The equation for s is found as follows: 

4 X Sum = 20 + 80 + 820 + 1280 + 5120 = r x s. 

1 X Sum = 5 + 20 + 80 + 320 + 1280 = 1 x s 

3 X Sum = (r - 1) x 8 = 5120 -6 = rxl-a, 
Sum = 5115 -f- 3 = 1705. 

T* X I fW 

It follows, therefore, that 8 = . 

r — 1 

976. WriUen Problems. 1. Let 3 be the first term, 2 
the common ratio, and 9 the number of terms, to find the 
last term. 

2. Find the 8th term in the geometrical progression 1, 3, 

9, 27, &c. 

3. The first term of a geometrical progression is 2, the 

t\ie i\v\m\ifex oi \.^^\cv^\^. Required the last 
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4. What is the amount of 1500 for 4 years, at 5 per cent, 
per annum, compound interest ? 

Solution. — $500 = first term. $1.05 = amount of $1 for one year at 
5 per cent. = common ratio. 4 years + 1=5 = number of terms. 

(1.05)* = 1.21550625 

^500 = principal 

607.75812500 = amount =a x r»»-i 

5. What would $1,000 amount to in 5 years, allowing com- 
pound interest at 5 per cent. ? 

6. The two extremes of a G. P. are 2 and 4,096, and the 
number of terms 12 : find the common ratio. 

7. The first term of a G. P. is 4, the last 1,024, and the 
common ratio 2. Find the sum of %fche series. 

8. Find the sum of the series 1, ^, ^, -^j etc., to infinity. 

fjt — t*i 
Note. — In a decreasing series, 8 =. .^ and when the series is ex- 

a 



tended to infinity, rl becomes practically 0, and s = :r 

9. Find^ the value of the circulating decimal .3, that is, the 
sum of the G. P. ^, yj^, xtAjif? etc., to infinity. 

10. Find the 7th term of the G. P. 3^, 7, 14, etc. 

11. When a = 6, 1= 1,280, and ?i = 5, find r. 

12. When r = 4, w = 10, and I = 131,072, find a and s. 

13. A gentleman sells 8 horses : for the first he agrees to 
receive $1, for the second $3, for the third $9, and so on in 
G. P. What is the total sum for which he sells the horses ? 

14. Find the sum, to infinity, of 1, J, -^y -^, etc. 

15. A farmer sowed a peck of wheat, and used the whole 
produce for seed the following year, the produce of this sec- 
ond year again for seed the third year, and the produce of 
this again for the fourth year. He sells his whole stock after 
this harvest, and finds he has 12, 656 J^ bushels to sell. Sup- 
posing the increase to have been always m ^^cs^^\V\v^\:s. Vv^ n>^^ 
seed sown, what was the annual increased 



STANDARD TIME. 

•7Y. SlHndnrd lime is l.lic eysteni by which the Konh 
American contiaent is divided into belts estending north Md 
south, and each 15° wide, tlie time being considered the same 
throughout each belt, and the time in successive belts varying 
one. hour. 

MS, Solar lime is the time- kept by tlie siin. middsy 
occurring at a given place wlien the nun reaches the meridian 
of that place, 'i'liiis, thure is a different timu for t-ven 
meridian. 

B79. To avoid the necessary confnsion caaaed to traveliets 
and others, by the "diffirenee of lime," tbi; standard time 
was adopted, the meridians 75°, 90°, 105", and 120" weel 
from Greenwich being selected as the riandard nteridlani, 
each one of which gives its time to all jilaeei^ in a belt la" 
wide, extending 74° either aide of it. 

The siin appears to travel 10° westward pacli hiitir, unii theiL-tori-, Iht 
staiidavil meridians are. !!>'' apH.rt. 

S80. The lime bells in the U. S. are the Kaetern, the 
Central, the Mountain, and the Pacific. 

NoTB. — In A few plut'eu, Tur eonvsnienfe at ntilroinls, Ide Central and 
the Mountain Belts extern] into adjacent beltK. 

981. Tbe standard meridians are that of TS" for the East- 
em Belt ; 90° for the Central Belt ; 106° for the Mountain 
Belt ; and, 120" for the Pacific Belt. 

The standard meridian is the centra] line ormeridiaa iu Ihe belt. 
•83. The standard time is 1 hour earlier in the day, in 
lyinecessive belt towards the west ; and one hour later bi 
, in each successive l)elt towards the enst. 

oitisO P.M. in the Eastern Belt. It is 4 p. m. in theCentnt,' 
t, in ttit WmmU>.\« ftA\., v.nA 'i. ij. », , in l.he Pacifie B«jH 




ANSWERS. 

ITO. 2. 6TT. la^wt. 1511). 3. 125T. ITcwt. 30lb.*^*. £490. J 
Tar, 184. 3.411). lOoa. Spwt. 13 fi^. 4. .')«.. ^ J . 6 3 . 39. 4| 
21tj. 7 3. IBgr, 6. £5. iSa. lid. 7, 4T, IStwt. 3qr. 33 Ih. 15i 
21b. 8oz. ITpwt. 5gr. IHS. 1. 51 ft; 2S.ej,a9. -il.88in. 
OE. 8pwt. 20gr. 3. 31T. ISewU 3qr. 101b. 4. £363. 8s. 7d. Ifaft 
.X344. as.2d. 6. 80T. ,Uowt. Scir. Ifilb. 7. 89 lb. 8 (a. 16pwtt 
7gr. S. S2S<. T3.9er. 187. 1. &io. 10a. lOd.Sfar. 2.24lb.lO<W. 
S_pwt.l3gr. 3. TT.Sewt. .5qr. 1511), 4. lit, 1 J. Ij. 23, ISffr. B. 
Oi 18ewt. 3qr. lam, «.' 31b/73 . ITgr. 7. 1 lb. 1 oz. ISpwt. 38gr. 
.£100.-1 far. 1S9. 1. ^,ST5. 2.(3,314. 3.$3«;S.50. 4. $79.30. fi. 
13. 6. |5.5^. 7. 6doz. 8. t7..50. 9. 9.W0. 10. $303. 11. «l,459.d3. 
B. 11,525. 13. t680, 14. £200. 16. Itl.UOOKr. 16. 58,080sr. 
S4. 2. 249 bu. 7 qt^. 713 g»l. 3qt. 1 pt.^ 4. 818 bu. 6 qt. 6. 3^777 
el. Iqt. «.. 1,»SB11. ro.iz."IOpwt 7. 3,820T. 19ewt. 351b. - S. 
,6Bltti. 75- 43.,S. 49hu. 7qt. 310. ' ' ■" ■" ~ "' ' '" " 



«. B12 llf 5 oa. S pwt. 7. 1,045 lb. 7 J .>3 . 8- £980. 7s. 8d. 
■ S° 19' llSi". -a. Ihr. 33miii. 3sae. 3. 3bu. 7qt.'Hpt.-*. 
. ^ V. ,.... .-„ ...„„. . ._ 1.J^^^y(_ 7.^11.41.4;. 
gain. 3. 3 gal. 



}lb. 

11. 1. - - 

gal. 4 tt. fiS. U cwt. 47 lb. 6. SMb. 1 nz. 171 P' 

fr,3- -B^. 16s. 3d., aiS. 1. .^54,362.50.^ |411 

■■ 1 [it. 4. $32.40.^6. «1 borwjs. J^. 43rboxes. vi o gftuooa. «. 

15. 9. 31b. tidz. llpwt. ai8. 1. lOSiQcbeti. 3. 84 Indies. 3. 144 

ichaa. 4. 144iDches. 6. 594 incheu. 6. 120.720 iDchea. 7. 130 

icbes. 8.640)ncbe». 9. 316,980 inohes. 10.2(t6Ieet. 11. 16,830 teet. 

3. 36,415 Feet. 13. 3.0631 yards. 14. 688 yards. 15. 880.000 yards. 

6. Hi jarfB. 17. 106J yards. 18. 17ii yards. 19. 44,000 yards. 

1. 66| yaril^. 21. 835 yards. 22. 4,% miles. 23. 14^.^ miles. 24- 

JmUes. aa4. 1.504 sq.ft. 2.400aq.tt, 3.160sq.ft. 4. 781i acres 

7tJ,400,000 aerus. ^38. 1. 613,000 uii. in. 2. 990 en. in. 3. 348,833 cu 

. 330. 1.4;90.00.,^2.¥129.00i^. $1(19.00. 4.^137.20. 6. $81,666.66^. 

1800,000.00. 7. 40 yeari 8. »39.638. 9. 15 pitchers. 10. 1,280 

rms. 11. 40 feet. 12, it4..t4t. 13. 893 laavesV'14. S3.08. 16. t.^.w 

6. *9.5.75, 17. #83.60. IB. 7nb. 3 5 . 1 3 . 1 3. 19. 115 A. IR. 28P. 

as. VI400. 2. 625. -3. l.iKH). 4. 3.500. 6. 6,400. 6. 10,000. 7. 

4J00. 8. I.5.02B. 3. 2l9,9fll. 10. 956,484. 11. 3,903.618. 12. 

.61^,161'. 330. 1. 8,000. 3. 15,625. 3. 64,000. 4. 135,000. 5. 

1.000,000. 6. 1.95,1,13.1. 7. 16,194,377. 8. 38,653,616. 9. 104,487,111. 

10. 318,167.208. . 11. 035,441,353. 12. 1,076,890,635. 36?'. 3. 18. 

4. 3J. B. 7i. «. 5. 7. 8. a. 9, 960. 1. 1,035 daya. 2. l(750<<-'3. 

— ^ 4.65.400ft. 5. :f(ibl. 6. Jl.T4i.y7. 75bl. 8. 14,7001b. 9. 

.'•'jO. 535heiid./ 11. li sacks. -12. 140 days. 13. 1.600 doz. 14. J 

pieces. 16. 235 awes. 16. lai lots. . 376. 1. II luipe.'i. 2. 316 toi 



I 



bl. , 6. 1 



beach.' 3. 'Syd. 

. 1. 112. 3. 25. 3. 143. 
11. 4. 

P4ga!)iiijs. 4. 5 acres. 



I. 877. 



. $336. , 



13 bl. 8. 2s7m 
7. 77. B. 133; " 



i 



I. 130- 2. m. 3. IBO. 4. 280. 5. 180. 6. 840. 7. 310. 8. m 

9. m). 10. HOO. 11. 11,7(10. 12. 3.730, 13. 29.ttJl. 

IS. 237,50U. 3HN. 1. t:,M. 2. ^M. 3. 144 tvH. 4. 
52«s<vonciB. 6. dOvBi'Js. 1. 1.38(1 iiu'loiis. 8. l.aw paUoris. 9. 9M 
second!. 337. 3.' imj,. 4. 244}. 6. loOJ. 6. Big. 344. 1. 
11114}. 4. f352. 5. 1(U;. 344. 1. |1U,8729;<. 3. «14,N(H|. 
3. 113.411. 4. (14,1311. B. tl3.448jia. 6. $8.330iV ^' 
9e.^m■ 8- »T.U83fi. 9. »7.643;. lO. «5,439J. 3H. 
1. 9336,08U,>,. 2. $m.339i. 3. |13U.G601. 4. 9113.994^^. S, 
189.8B3S. «. 128.595S. 1.134,2806. 8.301,547*. 348. 1.4.«S- 
JR aerea. 2. fa.aHy. 3. *8,98B^fl. 4. #1,345. 5. *9.a38H. «■ 
|13.83.'5}S. 7- 7J!l3H wres. 8 8,»77i tons. 9. (;l(t.84fli. 10. |1T.- 
411f. 11. |14.7»St. 12. 9B.033. 13. G1I,6I7A. 14. 32,807*. 3M^ 
a. $44t^. 3. |7tS. 4. fnaii. 6. |S(t/.. 6. $109^^. 3S8. 1. 14i. 
3. 1741. 3. #7i^. 4. »101i. 6. f^}. 6. *150A, 7. 150]. t 
1S8|). 9.14041. 10. GOtt. 11. 80fli'^. 12. 17Gij. 360. 1. <28ei. 
3. I,711i3. 3. $3,(I48VV. 4. f;3.558). B. t1,»80r^. 6. tHl.^\. 1. 
t78.381. 8. (13.671. 9. |:2S».2«f. la 9»24.8»|. 11. 4S,01(>J. 11 
B23U. '13. 13,709^. 14. lO.OOBil. 15.8,597}. Sft*. 1, »432i. -a 
l],li89J tons. 3. (4). 4. *aniJ. 5. 112*./ 6. ^Ija. / 7. jif/l. 
asOtS Mcrcs.- 9. *H., 10. lU,7a3ftpoiin(!B.^l. Ift. ,13. *70U. U 

143H. 14. 39431. ite.y i. jg. a. ism^.,. 3.t34o,v 4. jf^. s. 

|8.700ft. 6. 48(Vk 111. 1. »17. 8. i|il,453I. 9. ISaiHi acres. 1ft 
|I43j. 11.G0Mr»11"'i». 13. (4i. 3TS. 4. (S8H. 6. «8T{. B. (.ITS. 

7. 34f niik-x. 376. A. (107.00. 2.293.50. 3.(400.30. 4. (150, OH). 
6. (072.40. 6. f313.81. 7. (SIRSU. 8. (013.45. 9. (.KKi.SO, 10. 
(880.913. "■ (180.371. 12. (5U&.47*. 13. (524.071. 14. (Ie8,tt4|, 
15. (250.431. 16. (010.2:13. 17. (700.07. 18. (403.82g. 19. (33S.- 
53*. 20. (441, 91;. S77. 1. (1,500. 2. (34,375. 3. (OO.OOa 4. 
U0e*tuire9. 37)». 1. (300. 2. (fi3T*. 3. 1,830 acres. 4. (11.341 
B. (490. e. 3,301 mtinds. 7. (4. 8. (833,333^ , 9. iai,631 «>lilivi. 

10. 2,105 poplars. 11. (3.128.14. 12. (23,375. /385. 3. (337*. 'l 
(9163. I S. (35,4S«|. 6. 85.740 feet. 7. 3,303 miles. 8.(73. 9. ABSf. 
10. 1121,8061. see. 1. (3BtT.04. 3. (810.94^. 3. (^3.40. 4. CaC. 
B. (287.53. 16. (175.38. 7. (955.34. 8. (],7UI.9I. 9. *3,U31.»1. 1(C 
(3,436.04. 11. (151.05^ 12. (3..547L33. /13. |<eo'r.94!, HT^a^lfi.- 
73. IB. (2.723.46. . 16. ti,103.B*, 17. (3,757.03. 18. B,734.2S. 
19. (3.823.33. 20. ¥3,148.03. 3S7, 2. 19*1 miles. 3. «13. 4. (A], 
6. (33|. S. (5i;. 3S8. 1. (U. 3. (8. 3. (SiV- <■ (34i. B. (161. i* 
(13*. 7. (16i|. 8. (9,V. 9. (15|. 10. to},. 11. (14i\, 12. (M 
3S». 3. (l.IW. 4. (1.390}. S. (11.0831. 6. (26,3r»*. 7. 48.31^ 

8. (3,253. 9. (33.937*. 10. (980. 11. (1.600. 12. tl84*). 1 
(7,125. 14. l.tm.iao^. IB. (1,496,688!. 16. »87.fl793*. SSO. 
3,113*. 3. 14.fll)3|. 3. 12.2li5. 4. 5.109. B. IO.7OI3. 6. 18.875. T 
6,56^. 8. 31,890g. 9. 9.434. ID. 10,0.54. 11. 7,571*. 12. 15.954}!. 
13. 51,987A. 1*. 87,«33,'i. IB. 41,681H- 16. 63,940*S. 17. 386,981 j. 
18. 135,813tV. fi9. 381,392*1. SO. 479,407f. 393. 1. C0.143**, ' 
(lS4i. 3. (34Z^ 4. 73,130.000 pounds. 6.13,214*. S. (3.183*. 
300* bushels; (B3S|i. 8. (33,749,'n. 9. (171,773,^. 10. (®.5a. 
390. 1. 90 il^ivs. 12. 50 baskets. 3. |f times. 4. 5 pcunds; 7 iwundh 
e villi. 6. \Wt Aolens. T. "Av™- ft. Ti \jiwes. 9. * of « 



40 boxes IB. ^ of an inch. 16. 10 hours. 17. U times. 18. B7 
times. 19. H hours. 20. li ininutc.'i. 21. 340 rards. 22.^1^. 23. 
l-f J minutes. 400. 1. iHi of a yard. 2. IJ weeks. 3. 3 of a ne:.>k. 4. 
7S suit-i. 5. t<0 busLels. 6. II jaidn. 7. 160 IciU. 8. IMt. ?■ 
$.mi>,. 10. 5}. 11. lUi mites. 401. 3. 3tt,';i^ bales. 4. i:i' patUinis. 
6. t.02H- «■ i-OSi 7. t43m5- 8. *1,283}. 403. 1. r"*^" 



37im. 



19. 



... 3. lA. 

n. 10. mi- 11- s?v'. 

13 hours. 3. 5^ jurds. 



6. 3». fi. m- 

12. mi *M. 1 

.4. |G. 6. 4 i&oluls. 
13 barrels. 10. $2^. 11. 77 yards. 12. $34. 13. 13 dresseii. 14. 
64i weeks. 405. 3. 36i years. 4. 1580. S. 3,000 miles. 407.- 1. 
"" 2. 45. 3. 32. 4. 301. B. 51. 6. 30}. 7. 40. 8. 106. 9- 1771!. 
638. ill. 300. 12.1,150. 13. 1,«<)3. 14. 755 f. 16. iT^. 16. 
5,U50V^ . /40S. 1. 345. 2. 043 sheep. 3. £3,035. 4. |8.0S0. 5. 84o. 
6. $4,077. 7. 115,318. 8. J3,440. 9. J4,738. 10. $315. /4ia. 1. 
i. 2. A, $33.50; B. $30.00; C. $45.00. |3. i 4. $130. 'b. J. 6. 
»5i. 7. S. B. a. 9^-^. 10.}. 414. 1. 43? days. 3. $i:i6i. 3. 
im- 4. 410^, basbyg. 6. $8.13^. 6. IIA pieces. 7. $:j.l>0. 3. 
104A'u:raa. 9. Eouaa, (10.400; Stab1i>, $8,600. 10. $3,500. 11. .$.45. 
12. 30,^ hours. 13. 3H di.y». 14. IBS}. 16. 1.508* timw. 16. f. 
17. li. 18. a chieketis. 19. 10^. 20. $43. 21. 00. 22. Vr- 23-. 
13+i. 24. 4|V. 26. $319. 26. $13,204. 27. ^. 28. $1-55. 29. 

5646. '30. $11. 31.300. 32. If. 33. Oyd.Uin. 34. 3ft.4in. 36. 
TA. 30P. 36. tOT-lSO. 37. $130.50. 38. Bg^f days. 39. 180 yards. 
40. 53H- 419. 1. m ponce. 2. HJ ponce. 3. 600 pei.ce. 4. SO 
5. 18| pwt. 6. 17} pwt. 7. 05 pwL 8. 540 pwt. 9. 432 3. 

"• •• -- ■^. 5?il3. - ''^- '-■ ■ 



IB. 7.300 St 



330} sq.ft. 14. 2.075i3 sq.ft. 



21. 



24. 3,970 int-hes. 430. 1. 3 qt. 1} pt. 2. 3 pk. 4 qt. 
pk. 1 qt. 11 pt. 4. 18 cu. It. 5. Owl. It. 0| v.u. n. 6. 864 uu. in. 7. 
3 ft. 7} in. 8. 15 yd. 1 ft. U in. 9. 3 furlongs, la 43 lb. 13^ oz. 11. 
4«wt. 13. 4T.5cwt. 13. 5graitis. 14. 3 seruiil.'s. 15.01.33. 
16. 00 (Trains. 17. 13 pwt. IB. 64 oz. 10 pwt. 421. 1. $14.40. 2. 
$16.00. 3. $l!l,60. 4. $5.10. fi. ^14.361.60. 6. 730} rotations. 7. 
6,8(14 steps. 8. j mile. 9. $3.67. 10. 1 dozen. II. SO oups. 12. 
100 lots, 13. 40 dozen. 14. 30 pieces. 494. 1. ^ pound. 2. Vv 
pound. 3, liTf.iTOUid. 4. j};, acre. 6. ^?i,t acre. 6, ^t+yh acret!. 
7. i( pound. 8. rfgj pound, g. i/^ poiiiid. 10, ^ gallon. II. J gnl- 
'~~ 12. A gallon. 13. rit pound. 14. yi; pound. 16. 4Jtn pound. 
' ouiile. 17. rrv'nWuila. 18. =,^ mile. 4*5. 1. W^apre. 
Kre. 3.-Fi^^K. 4. 3V*ffi(V en. yd. 6.5,^^00. yd. 6. 
..... i".yd. 7. i^mile. a. -JVA mile. 9. M'f> ndl^. 10. IjJ 
bushels. 11. 2,^4 bushels. 12. 4J| bushels. 13. |S gulloii. 14. 4| 
gaUons. 15. 1^, ijaUons. 16. ^ J ton. 17. J, ^ Hon. 18. .■!it"il,i 
tons. 426, 1. 3^ pounds. 2. tii bushel. 3. $1,760,413. 4. 5} cwt. 
6. $22.64. 6.'^u9(i.yd. 7. ieu. vd. 8. 26^ VftRk. a.«&w«^!fl- 
' — 3.3/ik. Sql. !pt, 4. 13 mi 95trd.a5ii.^lV:.<iW ^. >a\sB-S.«&^ 






3Td.Sft.Sln. S. 78 mi. U nl. 4 >-a. 8 n. 8 in. T. 103 A S R. STw.rd 
a7»q.)fd.Usn.rt. llieM.iii. a. t(0 ini, ia8 rd. 4 vd. 1 ft.8in. S.IWA. 
U R. SB ^. nl. 12 s<|. vd. 8 s<t. ft. 72 t>u.iu, 44».'l. 3 R. 38 P.Si^i.^d. 
I »q, ft. 7a an. in- 2." lUO r-1. 2 v.i. l ft. «,'„ in. 3. 7 cwt, 50 lb. 4. 1 k. 
^na.tl. 6. Ho*. l7pwl.4Kr. 6. 1 pk (l^ft, qt. 7. 3i# qt. 8. SMJL 
106 BQ. n! M *!. vd. I sq. ft. 72 gq. in. 9. 31 cq. ft. 86f eu. in. 10. 1 
t>k.3ql. I* 1)1. 430. 3. 31»rd.3 jd.aft, 4. Ti mi. 317 rd. I yd.ift. 
' 4 in. B. 4 mi. 2»4 nl. 1 vd. 2 ft. A in. 6. ft A. 311 P. 26 sq. yd. 2ai.ti. 
81) so. in. 7. I4mi.aa(fd.lyd.att.l in. 8. 234 A. 1 R.4 P. 5 Bo.yii. 
S M|. fc iUl m. in. SL 90 A. 3 R. 37 sq. nL 27 sq. rd. 2 sq. ft. m so. in. 
la DO A. « Ft. 10 sq. nl. 34 txi, yd. 3 sq. ft. ;!l{sq, in. 11. S7 A. 411 31 
BO. nl. 38 sq. yd. 3 sq. ft. 3« sq, in. 431. 1. 7!i sq. rd. 18 sq. yii. 8 aq. 
ft.3dlsq.iii. 2, 13 cwt 5-1 lb. si oE. 3. ncd.fr. II? cu. ft. 4. »Us>i. 
rd. 1ft sq. yd. 1 sq. ft. 19 sq. in. 6. 4,'* J. 6. 4 oz. 9 uwt. 13i gr, 7. 1 ql, 
1 Dt U iri. S. » ph. 1 ^. |>t. 9. Zia rd. 3^ yd. 10. 13 en. ft. 4.12 m. in. 
7 s<|. ft. 73 sq. ill. 13. 4 J . 1 a, 1 
Suwt. lOgr. IB. 8bu. apk.2ql 

_ . ,654, 1 tJS.SI. 3. *lllf.«). ■_ _. _, 

t478.02i. 6. »^ hniirs. 7. |il».<tfl. 8. H cu. rd. 94 c 
in. 434. 3. »7]iii. Hrd. 3yd. 3ft. 4. 14'! nii.'St nl. 1 yd. 1 tL Sin. 
6. animi ai nl.Jlvrl, ;lfl, Oin. «. ftOlU 3ois, apwt. 9ei-. 7. BOA 
a B, 3 sq, rd. SI *q. yd. 2 s.|. fl. a« sq. in. 8. Una A. 1 R. 34 sq. rd. ft sq. 

ri. 4 sq. fl. 34 sq. HI. 9. 443 Bill. I qt. 1 pt. 35 |fi. lO. 373 bu. i pi 
I. 107 s.]. nil. l:tBA. 340 ..^j.i. 43*. 1. 15Tnl. 4 yd. 3 ft. 7i in, 1 



ti. 1. 15T nl. 4 yd. 3 ft. 1 

4, in. S. 15 III, (• - • - 
ql. 6. 33 A. ! 
n. 7. 133™!. 3 qt. U gi. "8. lOOT, 7twt. OSIIi 
i. 17»nl. 4v<l. Ift. lOin. 4. IM nl. 3 yd. 1} in. S. t'J 



3 A- IIR, Tl'. Usii^yd. .isq. fl. 3B sq. in. S. 15 Hi, « ! . 4 J . 11 3. 4. 

■ "' '■ ,r. 113 lb. e. 1« bii. 3 pk 44 ql. 6. 33 A. 35 P. 32 ^q. rd. 84? 

. 133 gHl. 3 ql. U gi. 8. lOIlT, 7 cwt. 08 III. So: 



L 



97 ml. 3qt. I pt.2,VKi. 

»q. in. 9.3iiii. a70nl, 4vd. Ifl. lO^in. la' 3.'>7 A. 3 k. •> - ; , 

yd. 3 aq. tu 138 sq. in 11. 3 ft. « | . 3 S . ay, gr. «I7. 1. 31 iii 3 v,l. j (i. 
lOAin. 3. 11 A. 3R. >8sq. rU. 4s«i. It, :i3>f sq. in. 3. 4 sq. o>l. 13 P. 
I78tsq. links. 4. 7lu. ft. 1.355iicii. in. 5. 2 gal. I ql. 3,1^ gu 6. 8bu. 
4VAqt- 7.3lb.3.«. 3p»t. 1411 jtr. 8. 33- 13.4Jgr. 9. 4 T. 13 cwt. 
8aib.61oz. iaJi.M4s.4AJ. 11. 3iui. 3.%5rd, 1 Td. Ift. lOA-iu. 11 
4»q. rd. 2esq.yd. Ssq. ft. SB^sqin. 438. 1. £8,445. 3s. Id. 2 far. 2. 
4 mi. lOnl. 3 yd. 3iS ft. 3. Mhfid. I bbi, 23gnl. 1 at. 1 pt. 4. 18 IK 
U ox. 18 pwt. 8. 14 cwL 13 lb. 8tf en. fi. 106 rd. 5 vd. 7. 2.37T bu. 3 

5k. 31 qt. 8. 31b, lot. 10pwt.&fgr. 9. 4(HI A.'40sq. rd. Ssq. yd. 
sq.h. 10. «!tC.4eu. ft. 11. 13 cwt. 00 lb. 439, 1. 11 A. 3 R. 
16 sq, rd. 2» SCI. vd. Q sq. ft. 30 sq. iu. 2. £34.000. 13& 3. S qt. Si gi. «. 
ftyd.Sin. 6. 7'dn. 7 In-. 441. 1. £80. 3s. 4d. 2. 4 A. I R. 1 aq. nL 7 
«]. Td. S sq. ft. fl sq. in. 3. 417 mi. 311 rd. 3yd. 31 ft. 4. 31b. lOoa. IB 

Swt. 6. 3&. 5 3.43.13. lijBT. 6. 51b. 5 or. 7. £13fi.8e. 6d,8f tw. 
. 10 cwt. 50 lb. 44a. 3. mi of a day. 4. ftVs "I » ™nL 6. ib'A'M^. 
«• W- 7- a?- 444. 1. TAnof "ho tann. 2. ^A of a ronm. 9. ,\ 
■a h load. 4. xiSS^K ot eac^v-iieeV. *\*. Y. .ti«t ttwain. 2.1cii.Yd. 
leu. ft. 17011 uu. in, a. t ol a aXnAm^. 4-'!Jl\,\. ■S\too.xj,, >i.V.KI„ 
•• ^i^-^}\ .,!. ",~ »-.T \..*. 11.. *.**s.. 






Jl. 




I 



21.Hda.i6h. 23. 5G square rods. 23, H9i of the cube. 34.73(1 
ionda. 25. iV^Wo- <*»■ 1- t5-8«- ^. *27a.50.x 3. J2,565.85. 
$416.44. 6. *4;}3.1.'i. 6. #5.047.83. 7. $3. 498. 1. |57,013.875. 
2.^1i2M7. 3. $1,151.01^ 4. tVi,5tl2.50. 5. $552.y3. .<.5I1. 1. 
2lj,I25. 2. $5^. 3. ¥15/4Q.25f|f. 4. 1,896 tons. 5. $10.96^ 
S13. 1- $)35./ 2. $101.50. /3.. IM) yurd?. 4. $2.«.l. 5. $12.66. 6. 
10 years.-/ 7. tl,CKtt.33. B. |33.28.^ 9. $348.7.1 10. 127 aerea. 11. 
$S.54|h5a. 12. $13,09(1.50. 13. .00.635.. 14. $38,305. 16. $33.34T.67S. 
16. ^.135j=„. 47. ■>$11.3(Ii''c. 18. 836 barrels., 19. 60U lieatl.. 20. 
$311.ITsH). 21. $71.35/ 22. |13».49S. 23. 13.346T. 34. $500. 2G. 
89eord9^2«. 4.180nf>imiW 27. 730 hours. M4. 1. $33tt.4H}. 2. 
$815.5»r 3. $l,057.m. SIS. I. $110. •^. $140.03^. 3. $31.^5. 4. 
$336.35. ff: $200.^. |64.SJ0A S36. 1. $31.68;.>' 2. $335. 3. 636.39. 
yards.- 47 6 barrelv. 6- *Sa,828 + . 6. $8;7ajS. 7. $6.185., 8. ^ 
yards. ». 2B barrels?^ 10. $160-38 + . 11. $367:031r. 13. 34i'!iS^ inolies_ 
13. $14064. 1<- I-015. IB. .439. IS. $3S,000 : »13,5«(r 17M 
tS7.n4-fLoas. IB. $M.m+. 19. 3,3^5 cu. ft. 20. 20 yards. 21^ 
$6,712.50. 22. $10S.I)0. ' 33. 840 pounds. 34. 0, WO words. 2B. iVfl 
26.'T^ 530. 2. .OUlSSlb. 3. .0004375 acre. 340. 1. .036+ n ' 
a.'^U bushels. 3. 13i quarta. 4. 10,'^ tons. 6. 4 pound. 6. 36 
"R. 4rd. 7. 4 C. Bl,^ cu. ft. S4S. 1. $156,818. 2. $144. 
!!i.3 sq.ft. 4. $4. S. 9 feet. 6. $63,000. 7. $5.51. B. $3,440. 
17.10. 10. leOsq. ;d. S«0. 1. 1,350 bricks. 2. $U0.74+. 
M[ilt. 4. y^tlperuhes. B.. 110,592 brieks. 569, 1. 75 bil. ft. 3. 
'48G.bd. ft. 3. $20935. 4. 20 feet. 576. 1. $i:l.46 + . 2.3(1,000 
;«ounds. 3. 53,859^} ?a]l<ms. 4. $871,871. 6. $.125)i. &71i. 1. 
M'tJ, miles. 3. 65^ acres. 3. 30 feet. 4. 8,448 ^teps. B. 60 bd. ft. 
^■^ 33itmileBaiibi>ur. 7. $11.40. 8. 48 feet. 9. 3 A. laOsq. r(l. 10. 
Hi. 11. $5,331. 12. 333,887* briuks. 13. $1)3.075. 579. I. $l.'j3.2r 
$446.93. 3. $42.10. 4. $43.38^. 6. $ll.').57j. 590. 1. $8.73./' I 
.ruineos, 7i shillings. ^$1,350. 4. 3)> shillings. S. 37.500 meo. i 
,000 barrels. i>I.ta,800. 8. 1 ,000 trecsi^-fl. 1,500 pouoda. 10. 10,1.581. 
H. 1. $3,150.*^. 4.i7yitnU 3. 8,195 bushels. 4. $599.25^ 6. $121. 
.27Eq. yd. 7. $3,100. 008. 1. 36 «. 2. 53 Jjk^ 3. 40 ]( ; iW ;£. 4. 

iA«:oitH. B.-ag.'^j. a^sHi. M.asi.'ii. 37iSi-'9. 5»A»v 

). 4ai«.t^l3. 1- 1.250. '^2. $flOO.iS^3. 1,9«0shee|i. - 4. IB.OOCT ^ 
people. , s: #a.OOO. 6. 1,875 sheep. 7.J14,00I). 8. $1,458. 9.$.^/^ 
10. $5.(/6l6, 1. $MM8j.i-^. $3,0U0.V^ 1,500. 4. 3,500. 6. I Wi\.ty 
6. $20q. in. $3.04^ 3. 3,35H|t bushtls. 9. $3t. 10. $^25. «I8. 1. 
$3,291.30.*/ 3. $4,013.83^. 3. $94., 4. $247.09+-. 6. $206.25 Loss. 
6. $45. 7. $1,474^), 8. A. $4,630. B. $1,155. ('.4,735^9.75*, 
10. 7();. 11. US-' I2.3ii{. 13. 70,000 men. 14. $6,3,')0.-^S. $1,000- 
16. lao shares. 17. $5 eaiti. 18. .42+ mile. 19. A,60f. B, 40>. 36. 
$316.22. eae. 1. $l]D,NT.l 2. $153.13. 3. IT.HOn. 4.$I,1S0.'<67. 3. 
"■ "' - "■■',*)(. «3I. 1. 44.2. 41M:;^100!i:. 3.(1, 4. 3}*. 

\ W,4-; $883.B8? 03!). 2. $340,000. 3! $41^.* 4. 

130.4OCC a: $67,068.86. 3. $6- 4. $3,750, 5. 
[#186. 6. $60. 63ft 1. $73..')0. 2. $1.35. 3. $2. 4. $1.62^. 040. 
J. $150. 3.14(10. 3. $3,700. 4. $4. 6., $6.28f , 6. $7. WW, 7. ' 

$.09. 8. $.03, 9. $30.3«. 10. $45.50. 643. 1. $:J. 2. $213.,'K). 
12H«. 4. 40*. S. $t 1.(100. 6. $402..')n. 7. 15,^^?. 8. $H,^ 
1\%. 10. $.l(i. 11. $6i. 12. $43. 14. S^-Wl. \'k,.Vs" ' 






_ _. K'i.M. a. «W7.»: «l<l.»13.«». a. fill; I 

. «. tcno.c shl X s,i. 3. is. *. 3ii. s. lOi.] 
_ __ I- H*. i ***, 3. aj, 4. i(. «!«.; 3*. nunntcp. < 
1. fl&lMO; »liKO. 1 *n.KO; ♦ll.tTS. 3. *^540. «. " 
••I. I. ¥> tn^kfbi. 3. (l.'i.UOn. 3. f l.!a>. «. 100 l«n^^ 
1. tli.VM. 2. $M.m.K|. 3. (H.7«0. 4. (12.at8.7^ 

3. fa. 3. fin. 4. |9>. s. V'0.3»o. «. 4»€. c*?. i. S3.M 

WS. 3. (^.M. 4. IJ 1. 6. |l(;.000. 6. ^.OCKI. 7. WsImr 

E9. fV-'iO. 10. tl-J.-'U). 11. 2.IKW t-mnds. IX (SIW. 
. 14. M.13. 16. »i!,oi«, 16. II-:. n. is. 18. •i.wau 
40.0()0 fnuK^. 19. -24 vanls. 3a ^973.30. 21. SS,355.7T. ' 

•s,«)0. 23. «a.iO)i.ai. a4.'u:if. 25. h<»9-T4. sv*. 1. 13.4J 

X i72.ia% 3. H«,.Vi7. 4.»ii'«- 6. #fl.!*«.(IO 6.t.5,4«7.5<l. 7.1St«. 
S. •3,7!tl.%. 9. «a,3S3.M. 10. t2.U(i3..VI. 11. #3,813.30. «M. 1. 
40 HlnriH. 2. £00 dmrcB. 3. 3/0 shsne. 4. 60 »<hftivs. 6. 1o (^faun. 
e. eon •liarnx. «■!. 1. «R3.K50. 2.(107.300. 3. f«5..->.50. 4. (ST 
400, ««9. 3. $O.U,.W, 3. (340. 4. (12.^ 6. t^l.lHX). 6113. 

a«, 3. HU*. 4. 1+ «. 6. -S-t-s. ffSJ. I. *;«li. 2. $0(1). 
. 4. m«. 6. IKltKiilKiv.. imr, 6. 13) !( twiiiw [«r. 7. fWJ; JliS. 
IMA. 2. «»l. 3. *I20. 4. $110. a. |tK). 6. t;4.0-^'-|. 6«7. 1. 
i4.HIK). 2. tr.'O. 3.5 s. 4. $130, 6. fTn. 6. $2 .'3. 7. (^I^O. 8.. 
190, 10. OOOohniv.. «»^. 2. tf. 696. 1. flO.OOO. 2.(1:3.000, 
3. iOn.aOI.TH.< , 4. •l.V).(H)0. 60§. 1. «31.:(.l. 2. $2.70. 3.(13,- 
BOO. 4. »a.«70. S. IJ*- 6. *8.,^K 7.5*. 8. J4. 000.00. 9. 2i(. 
10. |ll.'jll(). tl. ('J,4«(l. 12. (1II,<HK). rOS, 1. (75. 2.(430.-3, 
(il07.30. 4. (I.'lU.'i.ltO. 6. (IU7.ir>: $74S,O0. 6.(20. 7.0. & (I.SO. 
P.(t. 10.(fl«0. 11,W29.«5. 12. f2.:n4.ISH-. »IO. 1. (70; .■!S(. 
a. (1),1,IKM). 3. (2(1, 4. 3^.. 6. #31 : Mi.' fi- (l.&U^l.T.m 716. 
1. (f(IT,(l7, 2. (7;IH.73. 3. (340. 4. Vi\ : #11(!.8(J. 5. (7(1.4 
(Ml). 7. (a7(l. fl. I.Oan rmnen ; (IIHi.fd. 9. (3111.53. 10. ID hop- 



l<i.wls. 11. (1.45, 
(4.(112. 6. (1.4»:..w 
8. i|il.M0.fl7. 6. i(!l-J0.N7. 

3. iu:!.4it, 3. (II^ILKi^-. 

4. ini.!l7. T4». 2. 4^ If. 3. 4:(, 



12. Ifmi- t^M. 2. (li7H.d 

" (1.100.31). 7. (2.7«!».ao. rs 

6. (37».nH. 8. (20..^3. 9. (7 

4. (80fi.a:t. 746, 2. (44.7:{, 3. (SH,!'!' 

■ - ». ,1*. S. US. «. 6-;, T.-.-' 2 ■'■■ 

M 111(1. 9. ItVL'. fl mil, 4. 4Tr. itiuo. 20i)a. S. lOvi'. 4 in.. '. TW 

3. («.(HH). 3, (IVMI, 4.()Mt35. B.(]r>.<I.H4. 7S6; 2. if-.\i.. 

4. (l.aOU. 761.1.(31.47. 2. ».a3. 3. (I.IIMI, 4.^; 

41 n. 6. (nrfHii. 7. (laa.ou. 8.(320.87. 9. ■>««. 10. s 1. .■ u 

l.ltt. 13. (l.aiH). 13. Ml 3. 14. ♦951.79. 16. i<j-i. 16. ^ 1 17. r>:, 
IS. 1 vr. n mo. II i1». 19.444. 20. 13vr. 4mo. 21. i; rr. 7 mo. I3-U. 

aa. H'«. as. (19 07. 24. (39».2.'>. ' 25. 5 «. 26.7^. 27. 4f.l 

U, (I.IWS. 29. (r,>li,44 + iiil.; (1,280,04 + ami, 3a 10 S. ~ 
*U.*I, 32. 7'(. 33. (2IW.584-wmt.:(l3.38 + inl. 34. (im.l7. _. _ 
ii%. 3S. (1111. 4.\ 37. (.83i. 38. (l.r>00. 39. »vr.3in<v 3<k. 40.1 
aU. 7MK. 3. (1>.IUI: (I.4«l.»7. 794. I. (1.790.10. X $5.27. %-\ 
ll.nOO. 4. (il.!Stt. S. («!,7r,. S. (IMW. T. j(ll.ftS: (MO.0S. S. (&• I 
^-" fl. (l,-,;-.'l,37. ia (318.«^ 11. $500. IX ♦1.C30. W-f 
•\%4 ''-. 14. (140.95. 16. %\-i&. 17. 1 mootli. »M. 3.(1. 
n:. 1. %-.5«\. *.«*. ^ ^=«- "^ *'^- 4. (3.300. ' 




B.187.50. 10. (L3.035.e0. 12. 1 vr. 3 mo. 13. 3 mo. 8 da. §14. 2.} 

84.29+. 3. *:».a!). 4, fine.75 + . 5. *75.SH. 6. J;31.20 + . 7. 
iO.lO. 8. «918.18. 9. $67.tJ3 + . lO. tl471. 833. 1. Marci-h 8th. 2. 
1 riaya. 3. Feb. mh. 4. May 4t.h. 6. 10 mn. 27 da. 
. Muy 1st. 8. njo. 13 da. 9. Julv 13th. 10. fl,&lt.53. 11. |2,- 
""f.41. la. 7jr. Smo. 4ds. 13. XS,'l58.0U. S3S. 1. JuruS, 188«. 3. 
W; .Tan. 31, 188d. 3. April 3. 1887. 4. Oct. 14, 1885. |l,773.4fl. 
1. 3. t3,47-'). 4. ^;l,14a.51. 6. |!J85. 6. (l3.BIH. 7. ^3,473.75. 
I. 1. «3,473.33. 2. ;4,0riO. 3. $4,000. 4. I.Olt 5. fli.nOO. 6. 
)13. 7. 97,82(t. 8. $7,000. 9. I.Olf. 10. fl.OOO.GT. MS. 1 
5.20. 2. £36B. 17s. W. 3.11.476.53. 4.082.148.4.1. 5. JSS* 
e. 7,740 francs. 7. 4,008 mark?. 8. fStlO.liS). 9. 94.S3.64. la 
i,nu+ marks. 11. $4.87. 13. $976.43^. 13. a.t\a. 14. 94', IB. 
025 marks. 86«. 1. $90. 3. 54 bushels. 3. VSflO. 4. $123- B. 
6. 120 feet. 7. 30 days. 8. |10G.80. 9. |44. la |2.72. 
1. '125 yards. 12. $4.38. 13. $4,T«7.58. 670. 2. 6 weeks. 3. $1.80. 
6 hoara. 6. ^S.aii. 6. 308 acres. 7. 34 days. 8. 300 men. 9. 8 
n. 10. 3,340 pounds. 873. 2. 24 men. 3. 250 men. 4. 40 daye. 
. 80 doy-s. 6. 40 barrels. 7. 7 fetst. 8. 8S days. 9. 8 ft. 3 in. 10. 
9 dozen pairs. 876. 2- I2S ncres; SOOscres. 3. 500 head; 750 bead. 
, $15,000. 677. 1.208feet. 2. 125 reams. 3. Omen. 4. 13; 34; 36. 
,5!!.. lOJn. 6.(548.64. 7. 28 sq. ft. SO »q. in. 8. $3,000; |3,000; 
. 9. 13.038 bricks. 10. $760. 11. 0} hours. 12. 15 years; 
rs; 30 years. 886. 3. A, $750; B, $975; C, 1,0.10. 4. A. $166*.; 
: C. $37^ 5. A. $24: B, $30: C, $30. 6. A, £70. 2b. 6d.; B, 
il6."l7H. 6d. 7. A, $4,000; B, $3,000: C, $S,0OO. 8. A. $384.84; B, 
" 38; C, $854.53. 9. A, $570; B, $713.50; C, $700. la A. $0,000; 
,$13,600; C, $10,800; C, 13,200. 11. A. $510; B. $530; C, $iiSO. 
Bl. 1. $525. 2. 3.130hea<l. 3. $1,100. 4. 40 shares. 6. $67, IKK). 
L 1,300 spiders. 7. Witt, $35,000; son. $10,000; daiighler. $5,000. 
"■r. $150. 9. $315. la $10. 11. |ai56; 20 pounds. 12. $715; 77 
13. 16 days. 14. B days. IS. 3 davs. 16. 3404 days. 17. 34 
18. Sweelis. 19. 34 days. 20. S 'laborers. 043. 1. 40 feet ' 
i + inehes. 3. 17!l.fi5 feet. 4. 40 yards. 5. 39.37 inches. 047. 
,38ei sq.ft. 2. 300 sq.ft.. 3. 142.119 sq. fL 4. 7.370.4 sq. yds. 5. -^ 
i.G664 fiq. ft. 6. 6,383.2 sq. ft. 7. 067.59 sq. fl. 8. 37,325.34 cu. ft. ' 
i|9. 1. 09.6 cu. ft. 2. 3,130.58 uu. ft. 3. 13 cu. It. 4. 176.716 sq. lU 
. 904.7808 cu. ft. 6. 1.414 ft. ; 2iW!i A. OSO. 1. 75 feet ; 200 ferf 
477.5332 Bq. ft. 3. l,385.7buahela. 4. 8,7e0.128gatlon8. 6.1,I76sc 
. 6. (1) 23.848 ft. : (3)580.06*1. (L; (3) 1,404.76 ni. ft.; (4) 11.19 ft. j 
118.73ft. 7. 18.4078 c-u. ft. 8. I,6B(l.(i fet-t: .W.ilSHcna, 9. 8391 wi. 
OSl. 1. $7,200. 2. $8,030. 3. $.37. 4. $.5.(HKI. 5.683.98. 6. $1.2.1 
$1. 8. 300 gallons. 9. i ^. 10. $840. 11. fiS. 12. 1 yr. 10 mo. 
da. 13.5mo.10da. 14.4mo.31da. 16. 7 mo. 18 do. 16.9ma.3da. 
7. $173.91. 18. $908.47- 19. $7,009.99. 20. $1,361.33. 21. $183.25 
dne Oct. 15, 1889. 22. August 13. 23. Leneth. 18 ft. ; width, 13 ft. 
24. i>[. 2S. Sept. 34. 1889; $3,314.57. 2S. Dec. 25, 1890, 27. Jan. 
24,1890. 28. 10 hours. 29. $31,300. 30. ao fiours. 31. 83i seconds. 
32. 420. 33. 83+ fi'd, 34. 330 bd. ft. 35. 98. 36. B, $30 ; C, $40. 
37. 805+ so. fr. 38. 14+ incheti. 39, 4.30 P.M. 40. 110 feet. " 
20U. 42. A- 43. Sfect. 44. Mn:, D.'h ase = ^ ol'nm V\\A«»\S'f .^ 
4B. $13,530; A. 46. ]3acres. 41. |!j.(yi. *&. V**'^''^- ^S-X^^ 




BO. I19S. ei. 111. S9. VtW. 53. I vvar. 

BB. 16 wrr*. 64. 44.tlH rnnh. GT. m iwnls. 68. 

twi. «o. »i.34(. 61. iifcHi. «2, evswAj- "" 

6ft. a4A inilc'': -^li*. inil'-s. 66. f»eo. 6' 

.onouoiHHU. <». #11)8.00. 70. (ircH'i. 71. astefi. Ta.94.30iL T 

inilft iMTivk 74. |43.m. 76. it.434sq. ft. 76. ft.537.aO. T 
tnm, llh>. 7B. IT rmlB. 79. l:!G : 45. 8a 0,500,000. 81. .5,4 iIst*. 
B3. f74. 83. 34.4 frH. 64. IKll.fi f<«l. 85. 1,175^ f»lhin^. H. 
1.1W Miiiiin- r.'i'l. 87. #U,020.H» ^1""^''' BS. 9.4 cbaine. SSL 
N]^ Urr<'l-. Sa (M.O61II. 91.380. 92. R% gahieti. 93.S5.0Sti«t 
84. I'd-li »ll)'li->it..r. 96. fSt.;iTi. 96.35*. 97. $300. 98. 3,«54.8S. 
»». A. 1i1.l'.>:); It. «l.-.25(>: ('. t"^5. 10a 13,123; ^.375: ^m. 
101. aa.Tfii't. 103. r),00« H.1. fi. 103. 904.T808 cu. in. 104.01. 
lOA. IM) vnnts. 106.15(1. 107. A. (!)()(); B, $M0. 108. 2 lot<. 109. 
519. llO. pm. 111. (H.WiO. 119. $11.09. 113. t29.eo. 114. 
tU.AO; |IU10.»4. 116. STm<;ii. 116. $15; #18; (27. 117. 30 miles. 
U8. 4;48i-.M. 119. 8TU Uxik. 130. 31^ tons. 121. tH,^. 

laa. |i,78a.iHi. 133. m. 134. 35^. 125. $3.00; *4.48i $iii.u£. 

136. S<l(. 137. :tA.M. 138. tlS4T.54. 139.11,406.10. 130. »ll. 
131. 911,000. 133. Sf bomU are fi:t batter. 133. S^«, dsjs; A.' 
d»y« ; a 10 il»y» : l". 15 .l»vs. 96S. 1. $I0».35, sain. 2. *1[)9.M. 
3. |I3,001.;ta, 4. l.OOO tilors, S. 1.000. 000, 000. OlAOOO gmuif. 6. 
I.OIW.OOO.OOOrii, mm. 7. I.IIOO.OOO Rritra?. S. B.88 A. 9. $1 KS. 10. 
aOS rniiii<t.. 11. $lli,»T5.7H. la. BOO half (toUars. 13. 10 hiln«. 14. 
88St lb. Ti»Y. 16. :1B (!7 sfrrcs. 16. .I.WS.Sly kilos. 17. 111J3 miles. 
1«. a,HTT.n7b KHibiis. 9T«. L 43, 3. 68. 3. $103. 4. DOS. 6, 3. 
8. ft, 7.14). 8.21. 9.18. 10.8,485, 11. 1l|. 12.37, 13.400. 
14. Il)8.1K)0; (3)1.430: (8) .571 : (4H0e|. 16. 853. 16. (1) 18s, Md.; 
(S) £S1 !)m. U^il. 17. lOtJi iiiiloe. e7M. 1. 768, 3.3,187. 3. ,i^,. 
6. tl.ST0.3i>. A' 3- 1- ^(^- B. !(. 9. |. 10. 224. 11. 4. 13. i, 
lit lerm; 174.7034. sum o( the Urins. 13.3,380. 14.11. lG.iafoU. 
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